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CHAPTER  I 


INTRODUCTION 

! 

With  the  Medicare  Diagnosis  Related  Groups  (CRGs)  prospective 
payment  system  that  started  1  October  1983,  came  a  new  era  of 
reimbursing  medical  institutions  and  providers  for  care  rendered  to 
patients.  If  this  method  is  proven  to  be  a  "reimbursement  controller" 

I 

for  Medicare  as  a  third-par^  payor,  one  may  anticipate  other  third- 
party  payors  enacting  similar  systems.  Further  prediction  allows 
surmising  that  competitive  pressures  from  the  civilian  health  care 
sector  coupled  with  rising  costs  in  the  federally  supported  health 
care  sector  will  pronpt  the  legislative  and  executive  breaches  of  the 
United  States  Government  to  enact  | a  replicatlai  of  this  or  some  form 

I 

of  the  DRG  system  for  funding  all  ifederal  health  care  institutions. 

I 

This  idea  has  been  foreshadowed  bj^  the  scheduled  Veterans 

1 

Administration  (VA)  DRG  budgeting  isystem  that  will  be  implemented  for 
its  1985  budget.  1  predicted  ^stero  might  allow  more  accurate 

i 

budgeting,  performance  evaluation,' work-load  projections,  and 

I 

estimations  of  the  cost  of  resources  required  to  meet  the  projected 
rates  of  demand  based  on  the  E«G  case-mix  concept.  However,  this  is 
futuristic  and  the  concern  of  today's  military  health  care  manager  is 
with  the  Uniform  Qiart  of  Accounts  (UCA). 

At  this  time,  costs  for  treating  broad  categories  of  patients  at 

Department  of  Defense  (DCX))  facilities  are  tracked  through  the  use  of 
the  UCA.  The  purpose  of  the  UCA  is  "to  provide  consistent  principles. 
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With  the  Medicare  Diagnosis  Related  Groups  (ERGs)  prospective 
payment  system  that  started  1  October  1983,  came  a  new  era  of 
reinbursing  medical  institutions  and  providers  for  care  rendered  to 
patients.  If  this  method  is  proven  to  be  a  "reimbursement  controller" 
fear  Medicare  as  a  third-party  payor,  one  may  anticipate  other  third- 
party  payors  enacting  similar  systems.  Further  prediction  allows 
surmising  that  conpetitive  pressures  from  the  civilian  health  care 
sector  coupled  with  rising  costs  in  the  federally  supported  health 
care  sector  will  prompt  the  legislative  and  executive  branches  of  the 
United  States  Government  to  enact  a  replication  of  this  or  seme  form 
of  the  KC  system  for  funding  all  federal  health  care  institutions. 
'Riis  idea  has  been  foreshadowed  by  the  scheduled  Veterems 
AdministratiOTi  (VA)  ERG  budgeting  system  that  will  be  implemented  for 
its  1985  budget.  ^  predicted  system  might  allow  more  accurate 

budgeting,  performance  evaluation,  work-load  projections,  and 
estimations  of  the  cost  of  resources  required  to  meet  the  projected 
rates  of  demand  based  on  the  DRG  case-mix  concept.  However,  ihis  is 
futuristic  and  the  concern  of  today's  military  health  care  manager  is 
with  the  Uniform  Chart  of  Accounts  (UQV). 

At  this  time,  costs  for  treating  broad  categories  of  patients  at 

Department  of  Defense  (ECO)  facilities  are  tracked  through  the  use  of 
the  UCA.  Hie  purpose  of  the  UCA  is  "to  provide  consistent  principles. 
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standards,  policies,  definitions,  and  requirements  for  expense  and 
perfoimanoe  accounting  and  reporting  by  DOD  fixed  medical  facilities. 
Within  these  ^)ecific  objectives  the  IXIA  edso  provides  in  detail  : 
uniform  performance  indicators;  oormon  expense  classification  by  work 
center;  and  a  cost  assignment  methodology.*^  This  cost  accounting  is 
the  "basis  for  establishing  a  uniform  reporting  methodology  that 
provides  consistent  financiad  and  operating  performance  data  to  eesist 
managers...*^  However,  this  ^stem  does  not  consider  a  major  point  in 
cost  assignment  and  performance  evaluation  -  the  case-mix  measure  at 
the  patient  level.  It,  in  essence,  ignores  the  nature  of  the  products 
of  a  health  care  institution.^ 

"Hie  purpose  of  the  ca«e-mix  measure  is  to  estimate  differences 

between  hospitals  in  cost  per  case  that  are  due  only  to  differences  in 

.5 

the  kinds  of  patients  they  treat."  This  measurement  allows  the 

grouping  of  hospitals  by  the  difficulty  of  cases  treated.  Hiere  are 

numerous  classification  ^sterns  for  case-mix  groupings.  One  system, 

DHGs,  is  considered  as  having  several  advantages,  the  most  interesting 

of  which  is  probably  the  reflection  of  the  resources  consumed  and 

costs  experienced  in  providing  care  for  the  ceise-mix  that  a  hospital 
f  .7 


Executive  management  at  Wilford  Hedl  United  States  Air  Force 
Medical  Center  (WHMC)  has  deemed  it  necessary  to  determine  the  effects 
of  case-mix  on  the  cost  of  providing  care  and  on  the  strategic 
planning  function.  In  an  effort  to  understand  these  effects,  WHMC  is 


aocxaiplishing  a  project  in  %fhich  the  relationship  between  DRGs  and 
resources  oonsuned  will  be  studied. 

Statement  of  the  Researdi  ftiestion 


How  well  do  HHMC  UOV  cost  data,  when  aligned  by  DBG,  oonpare  to 
Health  Care  Financing  AdministratiCMi  (HCPA)  ERG  cost  data? 

Specific  Objectives,  Criteria,  AssunptiOTis,  and  Limitations 

Ihe  specific  se(^ntial  objectives  of  this  research  effort 
included  the  identification  of  historic  patient  disdiarge  costs  fc^ 
various  DRGs  within  WHMC  to  determine  if  UCA  costs  discriminate  UCA 
inpatient  services  with  different  case-mix  complexities.  Next,  a 
comparison  between  selected  relative  cost  weights  and 
corresponding  HCEA  ERG  relative  cost  weights  was  acoomolished  to 
determine  if  there  was  oorrelation  between  the  two  weights.  The  next 
objective  was  bo  determine  to  what  extent  UCA  ERG  costs  predict  known 
HCFA  ERG  costs  from  a  1981  study.  In  accomplishing  this  stuc^,  an 
objective  was  to  conduct  an  extensive  literature  review.  Finally,  the 
major  objective  of  this  study,  and  one  which  the  preceeding  objectives 
sippc^t,  was  to  recommend  further  utilization  or  change  of  the  OCA 
comparison  procedures. 

The  research  question  was  evaluated  using  a  series  of  hypotheses 
tests  involving  the  difference  between  means,  a  oorrelation  analysis. 


and  a  regression  analysis.  The  selected  level  of  confidence  for  these 


4 


tests  was  five  percent.  In  tests  dealing  with  oorrelationr  a  moderate 
to  strong  correlation  factor  «ias  estidolished  as  the  range  of  .4  -  .6. 

Ihe  only  assunption  that  was  established  for  this  research  project 
was  that  HCFA  ERQ  costs  have  inflated  by  equal  proportions  since  1981. 

The  limitations  established  for  this  study  were: 

1.  Only  data  from  WHMC  were  oonsidered. 

2.  Ihe  sanple  was  limited  to  1323  inpatient  records  and  the 
DRGs  they  yield. 

3.  Inpatient  records  from  the  period  October  Ir  1981  — 
September  30,  1982  (Fiscal  Year  82)  comprised  the  population  from 
which  the  sample  was  extr2K;ted. 

Research  Methodology 


Due  to  the  volume  of  the  different  diagnoses  and  treatments 
provided  at  VMMC,  it  was  not  feasible  to  compare  the  total  DRG  case- 
mix  for  variations  between  the  different  UCh  DRG  costs,  between  the 
UCA  ERG  costs  and  HCFA  costs,  and  between  their  respective  relative 
costs  weights  during  the  time  frame  of  this  study.  In  view  of  this,  a 
sample  of  cases  from  the  study  time  frame  was  used  for  all 
comparisons.  During  the  stated  stu(^  period,  there  was  an  active 
renovation  program  at  nHMC.  This  activity  caused  the  temporary 


VV.' 


reallignment  of  patient  admission  locations  and  closure  of  several 
inpatient  wards.  Ihis,  in  turn,  caused  an  interuption  of  continuous 
patient  care,  in  all  inpatient  ward  areas,  that  could  have  allowed  for 
the  contamination  of  sample  data  were  the  sample  based  on  inpatient 
ward  stratification.  To  avoid  such  contamination,  the  study  group  %as 
enumerated  based  on  UCh  inpatient  services  that  provided  the  care 
received  by  the  patients  in  the  sample.  Ihis  study  was  acocnplished 
by  using  a  sample  of  1323  inpatient  records  systematically  sampled 
frcm  sixteen  services  that  were  selected  for  study  inclusion  based 
on  their  exhibition  of  stability  of  Occupied  Bed  Days  (OBD)  and  IKA 
costs  per  C»D  during  the  study  period  (API^NDIX  A).  The  ^stematic 
sample  by  service  was  derived  using  the  Medicad  Administration 
Management  System  Revised  (MAMSR)  database.^  Ihe  initial  sampling 
ratio  was  predicated  on  the  proportion  of  cases  treated  by  a  service, 
with  respect  to  the  population  of  patients  seen  by  the  sampled 
services.  The  sampling  ratios  by  service  are  presented  in  Table  1. 

The  intraservice  sampling  was  predicated  on  the  diagnostic  variability 
daiDnstrated  within  eadi  particular  service  chosen  for  study.  That  is 
to  Sey,  the  sampling  ratio  was  increased  as  diagnostic  variability 
decreased.  Actual  ratios  were  calculated  when  NAM5R  data  was  euredyzed 
irJ  the  relative  diagnostic  variability,  in  the  services  chosen  for 
study,  was  identified  by  the  International  Classification  of  Diseases, 
Ninth  Revision.  Of  the  diagnoses  selected,  the  first  criterion  to  be 
met  was  to  sample  from  the  diagnoses  that  represented  seventy-five 
percent  of  the  cases  treated  by  a  service.  If  this  criterion  could 
not  be  achieved  (due  to  the  lade  of  distinguishable  diagnoses 
groupings),  diagnoses  selection  was  limited  to  those  diagnoses 


representing  one  percent  or  nore  of  the  cases  treated  within  the 
selected  services. 

After  the  ^23  inpatient  records  were  selected  r  th^  were  manually 
recoded  fron  Ica>-9  to  ICD-9-Clinical  NodificatiOTS  (I(D-9-CIl).  This 
step  was  required  to  allow  the  Health  Services  International  Grotperr 
June  1983  software  padcage  to  convert  the  ICD-9-CN  codes  to  nV3s. 

The  UCA  cost  calculation  by  ERQs  began  with  the  sanple  inpatient 
records  enumeration  of  the  services  under  which  sampled  patients 
received  their  care.  The  costs  for  all  UCA  services  were  calculated 
totalling  quarterly  UCA  service  costs  for  eadi  servicer  dividing 
those  costs  by  the  Individual  service  total  OBDr  and  arriving  at  the 


cost  per  OBD  by  IKA  service.  This  blending  of  costs  was  used  to  avoid 
extreme  quarterly  cost  fluctuations  in  the  first  and  last  quarters  of 
the  Fiscal  Year  (FY).  It  is  a  %«ell  known  fact  that  une^qjended  funds 
are  expensed  in  the  last  quarter  of  a  FY.  niis  fact  can  cause 
increases  in  UOV  costs  that  do  not  necessarily  correspond  to  the 
nuirbers  of  patients  treated  during  the  quarter.  Cn  the  other  hand, 
recorded  expenses  nay  be  reduced  in  the  first  quarter  of  a  FY  due  to 
the  reduced  nateriel  purchases  since  those  excess  nateriels  purchased 
in  the  previous  quarter  (last  quarter  of  the  FY)  are  being  oonsmimed 
by  the  patients  receiving  care  during  this  quarter.  The  quarterly 
costs  used  to  develop  the  mean  costs  per  UCA  service  OBD  are  shown  in 
APPENDIX  B.  Fbr  exanple,  to  determine  the  mean  OBD  cost  for  an 
Internal  Medicine  patient,  the  total  Internal  Medicine  UCA  cost  was 
divided  by  the  number  of  Internal  Medicine  (SD.  This  same  method  was 
used  to  calculate  daily  costs  cn  any  basis  used  in  this  study,  i.e. , 
Direct  Expense  assigned  to  a  service  was  divided  by  the  number  of  OBD 
acoounted  for  in  that  UCA  service  to  yield  a  daily  patient  Direct 
Expense. 

The  total  costs  of  the  single  KC  treatment  episodes  were 
determined  by  multiplying  the  average  daily  patient  cost  of  the  UCA 
service  (under  which  a  patient  was  admitted)  by  the  individual  patient 
Length  of  Stay  (LOS).  This  method  was  also  used  to  determine  any 
intermediate  costs  per  treatment  episode  that  were  used  in  this  study. 
Specifically,  the  Direct,  Support,  and  Ancillary  cost  per  OBD  were 
multiplied  by  the  LOS  to  determine  their  representative  costs  by  DBG. 


T9  determine  the  mean  cost  fen:  eadi  of  the  WHMC  study  ERGs,  all 
episodes  treated  were  sunmed  (by  ERG)  and  this  total  was  divided  by 
the  nunfeer  of  ^isodes  treated  vdthin  the  portion  of  the  sanple  of 
that  ERG.  To  calculate  the  relative  cost  weights  of  the  WHMC  stu<^ 
ERGs,  all  ERG  costs  were  sunmed  and  divided  by  the  number  of  patients 
considered  for  all  ERG.  This  general  relationship  is  shown  below: 

Grand  Mean  =  (n^xi  +  n2X2  +  nixi)/(ni  +  n2  +  ni) 

Here  the  values  of  the  nunber  of  patients  treated  by  individuzd  ERG 
and  the  IMj  treatment  cost  are  represented  by  n  and  x,  respectively. 
This  calculation,  as  shown,  yielded  a  Grand  Mean.  Mean  KC  costs  were 
then  divided  by  this  (Srand  Mean  to  yield  a  WflMC  ERG  relative  cost 
weight,  which  will  hereafter  be  referenced  as  a  WHMC  ERG  Case 
Complexity  Weight  (CCW). 

Analysis  of  the  sanple  data  were  acoenplished  using  the  Biomedical 
Data  Processing  (BNDP)  Statistical  Software  developed  at  the 
TTni'/ersity  of  California. 

The  first  an£dysis  accomplished  was  to  determine  how  well  WHMC  UCA 
costs  differentiate  UCA  services  that  exhibit  different  aggregate 
case-mix  complexities.  After  sampling  was  completed,  three  different 
UCA  services  were  selected  for  comparison  to  determine 
differentiation.  Services  were  selected  based  on  a  high,  medium,  and 
low  HCFA  aggregate  CCW  scores.  The  hypotheses  tested  were:  the  null 
hypothesis  of  no  difference  between  the  mean  UCA  costs  of  selected 


services,  and  the  alternative  hypothesis  of  inequedity  between  the 
means.  Ohis  test  was  acoonplished  by  using  a  One-Way  Fixed  Effects 
Analysis  of  Variance  (ANOVA).  If  a  statistically  significant  overall 
F  ratio  were  demonstrated,  therefore  rejecting  the  null  hypothesis 
that  UCA  ERG  costs  for  services  indicating  different  2iggregate  OCW 
scores  are  equed,  multiple  ocnparisons  of  individuad  means  tiere 
conducted  and  evaluated  for  equality  between  the  means  using  the  t- 
test.  lb  adjust  for  an  additive  lype  I  error,  Bonferrroni's  method 

9 

was  used.  Additionadly,  the  Direct  E]q)ense,  Suqpport  Expense,  aund 
Ancillary  Expense  portions  of  the  UCA  total  costs  were  analyzed  to 
determine  if  there  were  discrimination  between  services  vAien  only 
portions  of  the  total  costs  are  considered.  Ihis  resulted  in  a  series 
of  ANCVAs  to  test  the  null  hypothesis  that  means  of  portions  of  the 
UCA  total  costs  for  selected  services  were  equal  and  the  alternative 
of  inequality  between  these  means. 

Ihe  second  analysis  was  done  to  determine  if  relative  cost  weights 
conpited  from  UCA  costs  correlate  to  weights  computed  from  HCFA  costs, 
niis  anadysis  was  accomplished  by  correlation  anadysis  to  determine 
the  strength  and  statisticad  significance  of  the  relationship  between 
the  individual  WHNC  ERG  OCW,  as  computed  from  UCA  costs  of  the  study 
population,  and  the  HCEA  OCW,  as  shown  in  APPENDIX  0. 

final  anadysis  was  accomplished  to  determine  if  there  are 
differences  between  military  and  civilian  hospitals  with  regard  to 
patient  characteristics  that  could  potentially  affect  resource 
consunpticn.  Military  specific  patient  diaracteristics  might 


influence  the  military  cost  data  and  should  be  considered  to  determine 
their  importanoe.  Patient  characteristics  kncMn  to  pot«itially  impact 
LOG  and  resource  consumption  are  Type  of  Admissionr  Baiificiary  Typer 
Ager  and  Sex.  This  general  relationship  is  depicted  belcw: 

Civilian  ERS  Costs  «  f  (Military  EGG  Oostr  Military 
Specific  Characteristics) 

Using  an  ordinary  Least  Squares  approach  with  forward  stepwise 
inclusion  criteriar  this  stu^  estimated  the  following  specific 
relationship: 

HCFA  EGG  Cost  «  UCA  EGG  Cost  B^  Type  of  Acknission  B^ 

Benificiary  Type  +  B^  Age  +  Bg  Sex  +  e 

The  HCFA  and  UCA  ERS  Costs  Age  are  interval  variables 
measured  in  dollars  and  years r  respectively.  Type  of  Admission  r 
Benificiary  Type,  and  Sex  are  categorical  variables  and  therefore 
"dummy"  variables  were  established  to  represent  them.  The  HCFA  EGG 
cost  structure  was  constructed  from  the  mean  EGG  charge  that  resulted 
from  an  unpublished  survey  that  was  accomplished  by  the  Bureau  of  Data 
Mancigeroent  and  Strategy.  This  survey  excmiined  the  charges  from  a  20 
percent  sample  of  Medicare  patients  in  5853  acute  care  hospitals 
across  the  nation  during  the  first  six  months  of  calender  year  1981. 
The  mean  charge  value  resultant  from  this  surv^  was  $3544.00.^®  With 
the  sample  of  patients  for  this  piper  coming  from  1982  r  this  mean 

charge  value  was  inflated  by  11.4  percent  to  allign  the  dollar  values 
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type  ol  patient  seen  in  an  out^tient  visit  or  acteitted  fete  an 
inpatient  day. 

Martin  Feldstein  found  that  a  simple  measure  of  patient  case-mix 

could  account  fex:  25  percent  of  the  variation  in  per-case  costs  across 
14 

ho^itals.  Subsequent  to  this  finding,  there  has  been  a  migration 
of  eooncmists  from  studying  the  differences  in  hospital  costs  based  on 
institutional  characteristics  to  studying  sudi  differences  based  on 
patient  characteristics.^®  This  brings  to  point  an  idea  that  has  long 
been  ignored  >  types  of  patients,  and  their  needs,  and  physicians' 
treatment  practices  determine  the  product  of  a  healthcare  institution. 
This  concept  is  V2ustly  different  from  the  one  whic^  considers  the 
proxy  measure  of  the  nunher  of  institutional  beds  as  defining  the 
product  line  of  a  healthcare  institution. 

Once  an  institution's  product  line  is  defined  by  type  of  patient 
diagnosis  and  the  treatment  procedure  provided,  a  nyriad  of  new 
actions  can  be  more  accurately  acoonplished.  Fetter,  Riedel,  and 
Thompson  have  developed  a  method  of  budgeting  based  on  such  a  product 
line.^^  They  used  a  classification  of  patients  relative  to  the 
homogeneity  of  patient  care  processes  and  resource  oonsunption  (this 
classification  later  became  known  as  the  CK5  system).  This  type  of 
system  therefore  allows  projections,  similar  to  those  used  by 
manufacturing  industries,  for  patient  loexi  by  classification  (a 
workload  budget),  cost  of  production  (an  expense  budget),  and  revalues 
he  expected  (revenue  budget)  for  future  periods.  Accuracy  in 
^  determining  the  composition  of  inpatient  demand  is  extremely 
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important;  with  the  capability  of  product  line  specificity,  quality 

control  ^sterns  may  be  established.^^  Institutional  or  strategic 

planning,  categorical  plamning,  and  oonprehensive  headth  planning  may 

18 

be  based  on  a  CRS  model. 


Ihis  study  used  the  IMS  system  of  case-mix  meaisure  because  of  the 

wide  implementation  it  is  new  experiencing.  Hewever,  the  treader 

should  be  awaire  that  the  EltG  system  is  not  totadly  accepted  by  all 

19 

those  who  se^  to  determine  the  best  cause-mix  measure  system.  nie 
readier  should  also  be  awaure  that  even  with  the  controversy  that 
surrounds  this  system,  the  DRG  system  is  now  part  of  the  federal  law 
that  governs  Medicare  prospective  reimbursement.  Ihose  authorities 
that  accept  the  validity  of  the  ERG  system  posit  that  it  is  not  worthy 
of  controversy  and  that  it  is  useful  for  various  purposes  such  as 
those  stated  above. 

This  writer  found  no  previous  studies  that  sought  to  prove  the 
efficacy  of  UC3^  with  respect  to  ami  individuad  level  case-mix  measure, 
or  more  specificadly  ERGs.  Ihis  study  seeks  to  investigate  this  topic 
and  the  relationship  between  the  two  systens. 
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CHAPTER  II 


DIAGNOSIS  rJilATED  GROUPS  (DRGs) 


Introduction 


The  design  and  development  of  ORGs  was  begun  in  the  late  1960 's  at 
Yale  University  by  health  services  researchers.  They  were  interested 
in  predicting  expected  lengths  of  patiarit  stay  to  allow  utilization 
activities  that  oould  be  focused  on  atypical  patients.  Subsequently 
these  researchers  and  system  creators  (Robert  Fetter,  John  Thdipson, 
and  Richard  Averill)  came  to  believe  that  DRGs  oould  be  used  to 
identify  and  describe  seme  of  the  inpatient  products  of  a  hospital  and 
to  link  these  products  to  the  oonsunption  of  resources.  This  thought 
later  blossomed  into  a  method  of  providing  a  system  for  prospectively 
reimbursing  hospitals  for  providing  care  to  beneficiaries  of  third 
party  payment  entities.  But  numerous  questions  eu:e  raised  when 
considering  the  subject  of  such  a  reimbursement  ^stem.  Examples  of 
these  questions  are:  what  is  the  concept  of  hospital  products ;  exactly 
what  are  ORGs;  how  can  the  ORG  system  be  used  as  a  management  tool  in 
-i..  af  health  care;  and  how  is  the  HCFA  using  this  intern 

for  reimbursement?  This  question  can  test  be  answered  by  beginning 
with  an  explanation  of  the  concept  of  case-mix. 


Case-Mix 


Patient  case-mix  refers  to  the  construction  and  application  of  a 
classification  scheme  conprised  of  subgroups  of  patients  possessing 
clinical  attributes  and  output  utilization  patterns.^  Using  basic 
economic  thou^t,  the  factor  irputs  for  a  production  function  can  be 
categorized  under  the  rubrics  of  manpower/  capital,  facilities,  and 
equipment.  This  relationship  is  sometimes  shown  where  the  quantity  of 
a  product  produced,  or  the  ou^xit,  is  a  function  of  the  interaction  of 
the  factor  inputs.  In  the  health  care  industry,  a  service  industry, 
the  "provision  function"  is  poorly  known  because  of  the  difficulty  in 
precise  output  measuranent.  The  use  of  case-mix,  as  a  measure, 
allows  the  direct  relationship  of  factor  inputs  and  "provision 
function"  output (s)  to  be  described  in  a  tangible  way.  This  idea  is 
relatively  new  in  that  traditionally  ho^ital  cost  relaticxiships  were 
typically  studied  using  hospital  characteristics  or  surrogate 
measures,  sudi  as  operating  beds,  its  the  iiput,  and  nunbers  of 

adndssions  or  discharges,  as  the  output(s).  Additionally, 

* 

researchers,  in  the  past  and  even  in  recent  times  (along  with  health 
care  administrators),  have  tended  to  focus  on  the  intermediate 
products  of  the  health  care  process  as  if  they  were  the  end  products. 
Such  intermediate  products  are  patient  days  (as  mentioned  above), 
visits,  tests,  procedures,  and  meals. ^ 

Starting  in  the  mid-1960's,  Martin  Feldstein  contributed  immensely 
to  the  measurement  of  the  output  factor.  In  his  publication.  Economic 
Analysis  for  Health  Services  Efficiency,  he  detailed  a  study  of  177 
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v'^j.  British  hospitals.  In  that  stucly,  he  used  "the  proportion  of  a 

hospital's  patients  in  ea<^  of  eight  clinical  services  tx>  describe 
case  mix  differences. . . "  to  find  that  the  patient  case  mixes  of  the 
hospitals  could  account  for  25  percent  of  the  variation  in  per-case 
costs  across  hospitals.^  With  these  results,  the  omcept  that  one  of 
the  l^pes  of  a  hospital's  product  is  its  case-mix  was  bom.  After 
Feldstein's  results  were  published,  case-mix  became  increaisingly 
popular  with  economists  studying  the  differences  in  hospital  costs. 


Feldstein's  method  follows  logically  with  the  traditional  business 
concept  that  a  firm's  products  are  the  outputs  of  its  operationad. 
process  or  processes.  Ihese  products  are  classified  by  type  of 
process  that  is  used  in  production  or  by  the  types  of  resources  used 
in  production.  An  analogy  to  the  automobile  industry  can  be  drawn 
here.  As  stated  above,  previous  to  Feldstein's  study,  hospital 
production  cost  studies  were  based  on  the  hospitals'  characteristics 
as  output  measures.  If  these  same  methods  were  applied  to  automobile 
manufacturing  plants,  cost  studies  may  by  made  on  such  bases  as  number 
of  assenhly  lines,  number  of  registered  engineers  enployed,  and 
affiliation  with  another  assanbly  plant.  In  these  cases,  products  are 
not  considered  and  one  can  easily  argue  that  such  studies  might  be 
more  valid  if  the  different  ^pes  of  product  ou^xits  were  considered. 
Just  as  the  products  of  an  automobile  manufacturing  plant  are 
automobiles,  the  product  outputs  of  a  hospital  are  the  provision  of 
sets  of  "services  provided  to  a  patient  as  part  of  the  treatment 
process"  and  controlled  by  the  physician.^  Adding  credibility  to 
this.  Lave  and  Lave  indicated  through  other  studies,  that  measures  of 


case-mix  are  the  first  step  toward  defining  a  measure  of  hospital 
6 

output. 


Just  as  different  types  of  automobiles  require  varying  resources 
in  their  manufacture,  different  t/pes  of  patients  require  varying 
resources  in  the  treatment  processes  that  will  hopefully  move  them 
from  a  state  of  Illness  to  a  state  of  wellness.  Tb  determine  the 
actual  differences  between  t^pes  of  patients,  a  ^stem  of  measurement 
must  be  developed.  Sudi  a  system  has  been  ooninonly  termed  as  caise-mix 
corplexity  and  is  used  "to  refer  to  an  interrelated  but  distinct  set 
of  patient  attributes  which  include  severity  of  illness,  prognosis, 
treatment  difficulty,  need  for  intervention  and  resources  intensity."^ 
Severity  of  illness  refers  to  a  patient's  position  on  the  continum  of 
illness  and  wellness  or,  sinply  put,  the  degree  of  illness  the  patient 
exhibits. 


Prognosis  refers  to  the  probable  outcome  of  an 
illness  including  the  likelihood  of  improvemait  or 
deterioration  in  the  severity  of  illness,  the 
likelihood  for  recurrence  and  the  probable  life 
span.  Treatment  difficulty  refers  to  the  patient 
man£igement  problems  which  a  particular  illness 
presents  to  the  health  care  provider.  Such 
Tivinaqement  problems  are  asscxiated  with  illnesses 
without  a  clear  pattern  of  symptoms,  illnesses 
requiring  soEhisticated  and  technically  difficult 
proc:edures  and  illnesses  recjuiring  close  monitoring 
and  supervisicxi.  Need  for  intervention  relates  to 
the  oonsecjuenoes  in  terms  of  severity  of  illness 
that  lack  immediate  or  continuing  care  would 
produce.  Rescxirco  intensity  refers  to  the  relative 
volume  and  types  of  diagnostic,  therateutic  and  bed 
services  used  in  the  management  of  a  particular 
illness.^ 


It  is  not  difficult  to  look  at  these  facets  of  case-mix 
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ccnplexities  from  two  different  perspectives.  From  a  physician 
perspective,  the  difficulty  of  treatment  management  is  of  oonoem. 

From  the  administrative  or  regulatory  perspective,  case-mix  ocnplexity 
and  its  relationship  to  resource  ocmsunption  is  of  oonoem.  The 
casued  observer  ney  inmediately  believe  that  ocnplex  treatment 
maneigement  equates  to  intense  resource  consumption,  but  su(±  is  not 
the  case.  Fbr  a  terminally  ill  cancer  patient,  oonplex  treatment 
maneigement  is  a  oommcxi  occurrence  today;  but,  few  hospital  resources 
may  be  ocxisummed  if  heroic  measures  are  not  used  for  life  extension. 

In  developing  case-mix  classification  systems,  there  are  three 

criteria  that  have  traditionally  been  met.^®  The  classification 

groups  should  be  homogeneous  for  resources  oonsummed  since  each  group 

represents  a  number  of  patients  that  are  the  "same  product."  Another 

criteria  is  to  keep  the  number  of  groups  manageable.  There  should  be 

enough  specified  groups  to  indicate  significeuit  patterns  in  the 

heterogeniety  of  the  patients  in  each  category.  However,  when 

groups,  "hundreds  instecKJ  of  thousands,  that  are  nutuedly 

exclusive  and  exhaustive"  should  set  a  reascxiable  order  of 
•1  1 

magnitude. Finally,  the  other  criterion  of  lystem  development  is 
the  need  for  clinical  validity.  Clinical  validity  refers  to  the 
grouping  of  patients  such  that  diseases  associated  with  one  organ 
system  are  not  linked  to  procedures  used  to  treat  another  organ 
system.  The  grouping  process  should  not  indicate  a  patient  with  a 
w<tnary  diagnosis  that  is  obstetrical  in  nature,  but  receiving  a 
tonsillectomy  as  the  primary  surgical  procedure. 


There  are  six  types  of  systems  that  have  been  devised  or  are  nov 
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being  developed  to  classify  patients  for  case-mix.  They  are  the 
Conmission  on  Professional  and  Hospital  Activities  (CP8A)  system,  the 
DRG  system,  the  ^stemetrics  Disease  Staging  system,  the  Patient 
Severi^  Index,  the  Patient  Management  Algorithm,  and  the  Ehysician 
Data  Optional  system.  The  CFHA  ^stem  was  developed  in  the  late 
1960's.  Patient  categorization  is  based  on  the  patients'  principal 
diagnosis,  age,  and  whether  the  patio^t  was  treated  surgically  or 
medically.  This  system  is  relatively  "sinple  to  use”,  but  many  of  the 
categories  oontain  dissimilar  pati&)ts.^^  Also,  oomorbidities  or 
complicating  conditions  are  disregarded. 


Now  in  the  second  generation  of  development,  the  DRG  ^stem  groups 
patients  based  on  principal  and  complicating  or  oomorbid  secondary 
diagnoses,  age,  and  surgical  procedure  used  in  the  patient  treatment 
process.  Diagnosis  and  surgicad.  procedure  codes  euie  new  based  on  the 
International  Classification  of  Diseases,  Ninth  Revision  -  Clinical 
Modification  (ICD-9-cn).  There  is  a  misconception  amoung  many  health 
care  administration  oollegues  this  writer  has  encountered  in  that  they 
are  under  the  inpresslon  that  sex  is  a  variable  that  is  used  in 
assigning  all  DRGs.  This  is  true  only  for  those  diseases  that  are 
sexually  unique;  sex  is  not  a  factor  in  diseases  that  are  manifested 
in  either  sex.  This  factor  allows  the  eidherence  to  the  criterion  that 
calls  for  clinical  validity.  This  system  has  been  used  in  several 
different  ways,  including  utilization  review  and  to  measure  hospital 
case-mix  for  setting  reimbursemwt  rates.  The  category  definitions 
are  virtually  exhaustive  of  patient  diagnoses  without  overlaqp.  The 
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Iliere  are  six  types  of  systems  that  have  been  devised  or  are  now 
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being  developed  to  classify  patients  for  case-mix.  They  are  the 
Ccmnission  on  Professional  and  Hospital  Activities  (CPHA)  system,  the 
DPG  system,  the  Systemetrics  Disease  Staging  system,  the  Patient 
Severity  Index,  the  Patient  Management  Algorithm,  and  the  Physician 
Data  Optional  system.  The  CPHA  syston  was  developed  in  the  late 
1960 's.  Patient  categorization  is  based  on  the  patients'  principal 
diagnosis,  age,  and  whether  the  patient  was  treated  surgically  or 
medically.  This  system  is  relatively  "sinple  to  use",  but  many  of  the 
categories  contain  dissimilar  patients. Also,  oomorbidities  or 
complicating  conditions  are  disregarded. 

Now  in  the  second  generation  of  development,  the  DBG  system  groups 

patients  based  on  principal  and  complicating  or  ooroorbid  secondary 

diagnoses,  age,  and  surgical  procedure  used  in  the  patient  treatment 

process.  Diagnosis  and  surgical  procedure  codes  £u:e  now  based  on  the 

International  Classification  of  Diseases,  Ninth  Revision  -  Clinical 

Modification  (1CD-9-CM).  There  is  a  misconception  among  many  health 

mn*  administration  colleagues  this  writer  has  encountered  in  that 

they  are  under  the  inpression  that  sex  is  a  variable  that  is  used  in 

assigning  all  DRGs.  This  is  true  only  for  those  diseases  that  are 

sexually  unique;  sex  is  not  a  factor  in  diseases  that  are  manifested 

in  either  sex.  This  factor  allows  the  adherence  to  the  criterion  that 

cedis  for  plinical  validity.  This  system  has  been  used  in  several 
0 

different  ways,  including  utilization  review  and  to  measure  hospital 
r;^se-mix  for  setting  reimbursement  rates.  The  category  definitions 
are  virtually  exhaustive  of  patient  diagnoses  without  overlap.  The 


system  is  clicially  veQid  and  the  groups  allow  categorization  of 
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patients  that  are  homogenous  with  respect  to  resource  use. 
Additionallyr  categorization  of  patients  can  be  efficiently 
acoonplished  by  using  ocxnnercially  available  ocn|>uter  software.  The 
DRG  system  will  be  further  discussed  in  the  following  pages. 


In  the  Systemetrics  Diseeise  Staging  system  (so  named  because  data 
processing  capabilities  for  development  were  provided  by  Systemetrics 
of  Santa  Barbaraf  California)  a  group  of  physicians  defined  between 
four  and  seven  disease  stages  for  406  disease  entities.  This  resulted 
in  approximately  2000  thousand  patient  categories.  Each  stage  is 
meant  to  represent  medically  homogeneous  groups  of  patients,  allowing 
improved  comprehension  and  acceptance  by  physicians  oompared  to  other 
grouping  systems.  Ihere  are  several  limitations,  the  most  important 
(from  an  administrative/regulatory  perspective)  being  the 
heterogeniety  of  pati«its,  within  the  saune  category,  with  respect  to 
resource  consunption.  Patient  classification  requires  the  screening 
of  the  patient's  record  by  ^>ecially  trained  personnel,  causing  the 
classification  to  be  costly  due  to  Increased  salaries  commanded  by 
such  personnel  and  increased  administrative  time  incurred  before  the 
patient  encounters  the  physician.  Finally,  comorbid  conditions  and 
type  of  procedure  used  are  not  considered  in  categorization. 


The  other  systems  are  still  under  develcpment  and  are  basically 


experimental  at  this  point  in  time.  They  are  the  Patient  Severi^ 
Index,  the  Patient  Management  Algorithm,  and  the  Pi^ician  Data 
Optional  (ND-DKTO).  The  Patient  Severity  Index,  as  the  name  inplies. 
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is  designed  to  measure  severity  of  illness  anong  hospital  inpatients. 
Fatients  are  classifed  into  one  of  four  severity  categories  by  a 
{^ysician  or  nurse,  with  consideration  given  to  several  designated 
aspects  of  severity.  The  assignment  is  subjective,  giving  little 
credibility  to  the  homogeneity  within  patient  groups  with  respect  to 
resource  consunption.  However,  with  future  development,  this  system 
may  be  used  to  refine  other  case-mix  measures.  Ihe  Patient  Management 
Algorithm  is  being  developed  with  data  from  Blue  Cross/Blue  Shield  of 
Western  Psintylvania.  It  is  unique  because  categoriazaticn  of 
patients  is  based  on  admission  oondition  rather  than  disoharge 
di2igno6is,  or  a  diagnosis  that  is  given  more  thought  and,  therefore, 
may  be  more  valid.  The  oonpletion  of  this  tystem  to  a  point  of 
reiirbursement  application  may  be  inpractical  if  not  inpossible. 
Finally,  the  Physician  Data  Optional,  or  MD-DRID,  system  is  a 
"refinement  of  a  previous  effort  called  the  isocost  measure. 

Patient  categories  being  devised  for  this  tystem  are  based  on 
physician  judgement  of  categorical  use  of  resources.  Initially  there 
were  too  many  patient  categories  for  a  useful  caise-mix  system,  so 
physician  groups  have  been  reconvened  in  search  of  an  amelioration  of 
this  situation.  MD-DATO,  for  practical  usage,  is  in  the  initial  stage 
of  development. 

Although  not  recognized  as  a  tystem  for  categorizing  all 
inpatients,  the  George  Washington  University  Intensive  Care  Severity 
study  was  designed  to  measure  the  severity  of  illness  among  patients 
in  hospital  ^cial  care  units.  This  system,  hcwever,  was  not 
designed  to  zpply  to  a  reimbursement  process  since  it  does  not  reflect 
a  measure  of  resource  consunption. 
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With  the  foundation  of  C2ise-ndx  laid,  greater  ei^loration  of  the 
DBS  ^stem,  as  a  specific  measure,  is  demanded.  One  question  that 
should  be  prompted  in  the  reader's  mind  is,  "Hew  was  the  DBG  ^stem 
developed?" 

roc  Development 

As  previously  stated,  the  DBS  developers  were  initially  interested 
in  defining  LOS  so  that  utilization  review  activities  could  be  focused 
on  atypical  patients.  Length  of  stay  has  been  shewn  to  have  a  direct 
bearing  on  hospital  costs  in  another  study;  therefore,  the  direct 
relationship  of  case-mix,  LOS,  and  resource  oonsiarption  was 
established.^®  Ihe  objective  of  DBS  construction  subsequently  became 
the  "definition  of  case  types,  each  of  ««hidi  could  be  expected  to 
receive  similar  outputs  or  services"  in  the  acute  care  setting. 

The  researchers  began  their  study  with  a  data  base  that  consisted 
of  702,000  inpatient  record  abstracts  from  169  different  institutions 
located  in  different  geograE^iical  regions.  With  this  large  data  base, 
too  many  diseeise  categories  existed  to  produce  statistically  stadile 
expected  lengths  Of  stay,  lb  circumvent  this  problem,  the  diagnostic 
codes,  as  specified  by  the  International  Classification  of  Disease 
Adapted,  Eigth  Edition  (ICDA-B),  were  initially  divided  into  the  broad 
disease  classes  such  as:  Diseases  of  the  Eye;  Diseases  of  the  Ear; 
Infectious  Diseases;  etcetera.  There  were  eighty-three  such  classes 
and  they  were  designated  Major  Diagnostic  Categories  (MDC).  This 
action  was  acoonplished  with  the  assistance  of  a  oonmittee  of 


physicians  following  the  three  general  guidelines  listed  below: 

1.  NDCs  were  to  have  oonsistency  in  terms  of 
anatcniical/^[^siapathologic  classifications,  or  in  the  manner  in  whidi 
th^  are  clinically  managed. 

2.  MDCs  must  have  sufficient  number  of  sanple  patients. 

3.  NDCs  must  be  mutu^d.ly  exclusive  and  exhaustive  ewer  the 
range  of  disease  codes. 

Next,  the  MDCs  were  partitioned  into  groups  based  on  values  for 

those  variables  that  had  power  for  predicting  the  output  of  the  sanple 

acute  care  institutions  as  measured  by  ICS,  the  dependent  variable. 

The  objective  of  this  approach  was  to  examine  the  interrelationship  of 

the  variables  in  the  data  base  and  to  determine  which  variables 

contributed  to  the  measure  of  LOS.  Ihe  independent  variables  selected 

fexr  testing  described  the  patient  diagnosis  (by  code  number),  use  of  a 
* 

surgical  prcx:edure  (also  by  code  number),  age,  sex,  and  clinical 

Ig 

servicse.  These  variables  were  selected  because  they  were  readily 
available  on  most  discharge  abstracts  and  such  a  small  number  of 
variables  would  help  limit  the  nunber  of  patient  categories  that  would 
be  yielded.  The  MDCs  were  ^lit  until  the  groups  could  not  be  further 
partitioned  because  of  the  small  resultant  sanple  size  (less  than  100) 
or  no  variable  could  reduce  further  unexplained  variation  of  LOS  by  at 
least  one  percent.^®  After  the  final  iteration  of  independent 
variable  application,  there  were  383  terminal  categories,  or  DRGs. 
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These  DRGs  were  finedly  based  on  primary  and  secondary  diagnoses, 
primary  anci  secondary  surgical  procedures,  and  patient  age. 

A  major  event  has  changed  DRGs  since  the  original  formulation  of 
the  ^stem  —  the  publication  of  the  ia>-9-CM.  Remembering  that  the 
initial  EiV:  system  was  based  on  I(XA-8,  the  newer  classification  of 
diseases  more  completely  describes  previously  known  diseases  and 
surgical  procedures,  as  well  as  newly  discovered  ones.  In  the 
reformulation  process,  the  same  independent  variables  were  used  to 
explain  variations  in  LOG.  The  data  base  was  expanded  from  the 
original  size  to  a  nationwide  data  base  of  ir^tient  record  disch£urge 
abstracts  that  were  provided  by  the  CPHA  and  a  statewide  data  base 
from  the  New  Jersey  State  Department  of  Health.  The  data  bases  were 
conposed  of  1.4  million  and  334,924  patient  abstracts,  respectively. 

To  acccnplish  this  effort,  a  panel  of  physicians  allocated  all  ICD-9- 
CM  codes  to  23  MDCs  instead  of  the  83  used  in  the  first  study.  These 
23  MDCs  were  based  on  the  body  system  effected  by  a  diseeise  and  the 
specialty  of  the  physicism  that  might  treat  the  illness  ^isode. 
Subseq>.ient  to  their  formation,  the  MDCs  were  further  broken  down  based 
on  the  independent  variables'  explanation  of  variations  in  LOS  (as  was 
the  case  in  the  initial  tWG  effort).  The  resultant  467  terminal 
groups  form  the  ERG  system  as  it  is  known  today.  The  HCEA  has  added 
DFGs  468  -  470  for  Unrelated  Surgical  Procedure,  Invalid  Discharge 
Diagnosis,  and  Ungroupable,  respectively,  for  the  prospective 
reimbursement  methodology  being  used  for  Medicare  inpatient 

iciaries.  ERGs,  however,  can  be  used  as  a  management  tool  for 


eureas  other  than  prospective  reinbursement  rate  setting  for  care 
provided  by  health  care  facilities. 


Management  Uses  of  I»Gs 

As  stated  earlier  in  this  pe^r,  the  initial  reason  for  the 
creation  of  the  CRG  system  of  classifying  patients  was  to  provide  a 
framework  for  utilization  review;  the  vfdidity  of  that  function  still 
exists.  Measurements  such  as  LOS,  cost  of  care,  and  death  rates  are 
all  affected  by  the  case  mix  of  a  medical  treatment  facility.  Ihey 
are  ^dso  affected  by  the  treatment  patterns  of  physiciems  serving  that 
facility.  Hospitals  have  little  control  over  case  mixes  th^  treat  in 
current  operating  time  frame;  but,  the  institutions,  as  entities  can 
have  control  over  treatment  practices  and  trends  of  those  practices. 

One  may  ask, "How  ceui  hospital  mctnagement  tell  the  i^sician  hew  to 
treat  patients?  Isn't  he  the  well  trained  professicxial  that  exhibits 
the  proper  decision  making  attributes  to  provide  the  best  treatment 
for  patients?"  This  writer  does  not  totally  dis^lgree  with  the 
assumptions  implicit  in  these  interrogatives,  but  to  totally  cigree 
would  display  a  degree  of  naivete*  not  allowed  in  today's  health  care 
administrator.  By  use  of  the  DR3  case  mix  system,  individual 
physicians  can  be  compared  on  a  group  of  oemmon  denominators.  For 
example  on  physician  may  exhibit  treatment  practices  that  result  in 
the  highest  average  LOS  or  more  extensive  use  of  ancillary  services  in 
a  medical  institution.  It  is  an  injustice  to  judge  an  individual 
physician's  performance  of  such  grc3ss  aggregate  measures,  lb  further 
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explain  this  logicr  the  c^sician  in  this  exanple  nay  treat  a  nore 
complex  Ceise  nix  than  other  f^ysicians.  By  use  of  the  DRG  system,  his 
case  nix  can  be  validated  by  the  oonplexity  neasurenent.  If  the 
majority  of  his  cases  are  thoracic  surgeries  and  he  is  being  conpared 
to  physicians  whose  case  nixes  reflect  a  najority  of  appendectomies, 
the  patients  he  treats  can  be  expected  to  exhibit  higher  average  LOS 
and  more  extensive  use  of  ancillary  services.  On  the  other  hand  if 
this  physicieui's  case  mix  is  of  less  oonplexity,  he  cam  be  validly 
ccnpared  to  the  other  physicians  in  the  institutioi,  his  utilization 
of  hospital  resources  can  be  studied,  and  the  results  of  the  study  can 
be  oonmunlcated  to  a  physician  etdministrator  (i.e. ,  chief  of  staiff) 
who,  as  a  representative  of  the  hospital  management  team,  cam  validly 
prcnpt  a  change  in  his  treatment  methods  v^ere  change  is  required. 
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This  same  line  of  thought  can  be  transferred  ip  to  the 

institutional  level  for  oonpariscxis  across  hospitals.  Differences 

here  cam  also  arise  because  of  different  case  mixes  and  treatment 

practices;  but,  at  this  level  the  two  factors  produce  a  synergistic 
20 

effect.  In  a  case-mix  analysis  report,  the  statistical  model  used 
allocates  weighted  values  to  each  reported  hospital's  LOB  (practice 
pattern),  case-mix,  and  the  interaction  factor.  The  synergistic 

affect  is  quantified  by  the  interacticm  factor  emd  represents  the 
portion  of  the  hospitals'  deviations  from  the  regional  mean  LOS  that 
cannot  be  explained  by  the  hospital's  case-mix  or  LOB  deviations  from 
the  regional  means.  The  significance  of  this  factor  is  that  if  it 
exhibits  a  large  magnitude  relative  to  the  other  two  factor 
deviations,  "one  should  not  use  the  measures  in  the  report  for  that 


hospital  in  ooniparison  to  the  others."  Iliis  is  indicated  because 
utilization  patterns  vary  within  case  types  and  cannot  be 
standardized.  Regardless  of  this  potential  deficiency  the  model  has 
value  beyond  most  ncm-case  mix  ccnpariscxi  models  for  utilization 
review  across  hospitals. 

Probably  the  most  publicized  use  of  QRGs  today  is  that  of 
prospective  reimbursement  rate  setting.  Traditionally,  most  health 
insurers  (third  party  payors)  reimbursed  hospitals  on  the  basis  of 
reasonable  or  allowable  cost,  nils  method,  in  essence,  guarantees 
that  most  costs  of  operating  the  hospital  would  be  oovered.  Tbe 
amount  of  costs  oovered  oould  depend  on  the  negotiating  ability  of  the 
hospital  team  and  the  documentation  of  costs,  when  dealing  with  an 
insurer  to  determine  the  definition  of  allcwable  or  reasonable  costs 
to  be  oovered  by  that  insurer.  Ihis  reimbursement  method  lacks  an 
incentive  to  promote  efficency  of  operation  -  whatever  costs  arose 
would  be  pcissed  on  to  the  insurer.  Additioncdly,  it  has  done  nothing 
to:  define  a  hospital's  case-mix  or  jaroductivity  output;  avoid  cost 
shifting  to  inflate  some  lower  costs  to  the  "reasonable  cost  limit"; 
reduce  promotion  of  increased  DOS;  or  provide  a  oonnunication  link 
oecween  me  treating  (^sician  and  the  hospital's  fin5uicial  system. 
Prospective  reimbursement  rate  setting  by  ERG  provides  a  standard, 
pre-designated  amount  of  reimbursement  that  the  insurer  will  pzy  the 
hospitad  for  providing  a  specified  product  or  amount  of  services. 

Costs  beyond  that  will  be  absorbed  by  the  hospital,  causing  a 
reduction  in  capital  formation  or  the  rate  of  capitad  formation.  Ibis 
provides  the  incentive  for  efficient  operation  for  it  well  known  to 


even  the  newest  business  student  th.at  no  flnii  can  assume  its, 
continuity  if  there  is  no  capital  formation.  With  the  established 
rate  of  reimbursement,  there  will  be  no  cost  shifting  to  the 
beneficiaries  covered  by  an  insurer  paying  under  the  prospective 
payment  system.  Also,  physicians  may  have  a  hospital  induced 
incentive  (see  following  paragrai^)  to  disdiarge  a  patient  after 
ccnpleting  treatment  and  not  maintain  the  patient  in  an  ultra- 
expensive  hotel  mileau  when  it  is  not  medically  «farrented. 

Another  use  of  the  DRG  systan  was  foreshadowed  in  the  above 
paragraphs  when  referencing  physicians  treatment  patterns.  That  use 
is  as  a  oonmunication  tool  for  linking  the  medical  (hase  of  patient 
treatment  with  the  financial  phase  of  the  patient  treatment.  Since 
DRGs  are  clinically  meaningful  and  reflect  standard  measures  of 
resources  oonsummed,  the  physician  and  administrator  or  regulator  have 
a  oomon  standard  on  which  communications  m^  be  based.  As  a  follow 
on  to  utilization  review,  physician  profiles  ceui  be  created  by  DBG  and 
show  which  types  of  patients  the  physician  treats  that  are  profit 
iihajs.«i.£>  ui.  losers  relative  to  other  {^sicians  in  the  institution  or  in 
the  geographical  area.  This  information  can  then  be  used  to  approach 
specific  types  of  C2U5es,  with  the  individual  physician,  to  request  he 
revise  his  practice  patterns  with  this  information  in  mind.  This 
writer  does  not  propose  to  prescibe  receipies  for  the  practice  of 
medicine;  however,  the  raison  d*  etre  tor  the  existence  of  a  medical 
institution  is  to  provide  a  place  for  patient  treatment.  It  is  not  in 
"uuoluGos”  with  the  objective  of  operating  on  a  fiscal  deficit.  With 
this  in  mind,  physicians  will  face  difficulties  in  maintaining 


even  the  newest  business  student  that  no  firm  can  assume  its 
continuity  if  there  is  no  capital  formation.  With  the  established 
rate  of  reintxirseinent,  there  will  be  no  cost  shifting  to  the 
beneficiaries  covered  by  an  insurer  paying  under  the  DRG  prospective 
payment  system.  Also,  physicians  may  have  a  hospital  induced 
incentive  (see  following  paragraph)  to  discharge  a  patient  after 
completing  treatment  and  not  maintain  the  patient  in  an  ultra- 
expensive  hotel  mileau  when  it  is  not  medically  warranted. 

Another  use  of  the  DRG  system  was  foreshadowed  in  the  above 
paragraphs  when  referencing  physicians  treatment  patterns,  lhat  use 
is  as  a  communication  tool  for  linking  the  medical  phase  of  patient 
treatment  with  the  financial  phase  of  the  patient  treatment.  Since 
DRGs  are  clinically  meaningful  and  reflect  standard  measures  of 
resources  consumned,  the  physician  and  administrator  or  regulator  have 
a  oonmon  standard  on  which  comrounications  may  be  beised.  As  a  follow 
on  to  utilization  review,  physician  profiles  Ccm  be  created  by  DRG  and 
show  which  types  of  patients  the  physician  treats  that  are  profit 
makers  or  losers  relative  to  other  physicians  in  the  institution  or  in 
the  geographical  area.  This  information  can  then  be  used  to  approach 
....ifi.  •j^'pes  of  cases,  with  the  individual  physician,  to  request  he 
revise  his  practice  patterns  with  this  information  in  mind.  Ihis 
writer  does  not  propose  to  prescibe  recipies  for  the  practice  of 
medicine;  however,  the  raison  d*  etre  for  the  existence  of  a  medical 
institution  is  to  provide  a  place  for  patient  treatment.  It  is  not  in 
"business*  with  the  objective  of  operating  on  a  fiscal  deficit.  With 
this  in  mind,  physicians  will  face  difficulties  in  maintaining 


hospital  staff  positions  if  they  are  "losers.”  In  most  cases  the 

situation  should  not  beocme  as  critical  as  this  scenario  presents 

because  "when  a  physician  is  aware  that  his  ordering  behavior  has  an 

inpact  on  the  long  term  financial  viability  of  the  hot^italr  he  very 

much  has  the  incentive  to  look  more  closely  at  the  way  he's  using  the 
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hospital  services."  ihis  has  additional  credibility  if  one 
considers  the  anticipated  physician  surplus  expected  in  the  ccming 
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years.  Using  the  CRS  system  as  a  disciplinary  tool  against 
ptysicians  is  not  advocated;  it  is  merely  one  ^inoff  that  mty  result 
from  the  improved  oonmunications  aspect  of  the  DRG  ceise  mix. 

Advocated  is  the  educational  aspect  that  can  result  from  the  improved 
ccnnunications  capability,  for  this  system  "permits  the  conparison  of 
apples  to  apples  and  not  only  apples  to  apples  to  apples,  but  McIntosh 
to  McIntosh,  because  the  oonparisons  are  made  by  groupings  mote  cearly 
defined  than  before."^® 

The  other  area  of  management  application  of  EH3s  is  in  planning. 

There  are  three  broad  types  of  planning  in  health  care  today  - 

strategic  planning,  categorical  planning,  and  oonprehensive  health 
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planning.  "Strategic  planning  involves  defining  what's  to  be  done, 
the  adlocation  of  resources  for  their  maximization.  Maucimization  is 
and  must  inevitably  be,  getting  the  desired  results  in  the  market 
place.”  Levitt  goes  on  to  say  that  for  a  strategy  to  be  successful, 
it  must  be  "simple,  clear,  and  expressible  in  only  a  few  written 
lines. The  use  of  CRGs  as  the  final  products  around  which  a 
hospital  plans  it  strategy  allows  the  goal  clarity  that  Levitt 
references  because  this  system,  once  again,  provides  the  ccmnon 


denoninatxn:  for  ocnnunlcation.  Health  care  professionals,  in  this 
%in:iter's  ei^rienoe,  seldom  participate  in  strategic  planning  and  vAien 
they  do  the  plans  tend  to  be  oonplex.  Ccnplex  plans  that  cannot  be 
understood  by  the  members  of  an  organization  provide  no  direction  emd 
often  hide  vagaries.  Extrapolating  this  thought  further,  plans  that 
cannot  be  understood  will  allow  an  organization  to  atropt^  due  to 
in|>roper  financiad  decisions  that  are  beised  on  an  unfounded 
assumptions  about  a  market  place.  Hence  a  need  for  realistic  and  well 
defined  strategic  planning.  As  implied  above,  ERQs  can  be  used  as  a 
frame  vrork  around  which  this  planning  can  be  done.  Using  (Xmiae's 
model,  DRGs  can  be  corpared  to  Strategic  Planning  Units  that  are 
grouped  as  Strategic  Business  Units,  v^idi  in  turn  will  give  direction 
to  the  strategic  market  sectcars  in  v^idi  a  hospital  should  consider 
positioning  its  products.^ 

Categorical  pl2uining  focuses  on  one  or  multiple  ^lecific  health 
problems,  usually  from  a  multi-institutional  perspective.^®  DRS 
application  here  is  not  necessarily  an  improvement  to  the  plamning 
function,  except  to  add  specif ici^  to  the  health  problenv/s  that  might 
be  the  focus/foci  of  the  plem.  Comprehensive  health  plemning  is 
regional  in  nature.  DBG  epplication  here  provides  specificity  in  a 
very  beneficial  method,  the  DBG  system  can  be  used  to  project  the 
types  of  products  and  the  magnitude  of  their  need  in  a  geographic  area 
or  market  segment,  niis  is  not  unlike  the  use  of  the  system  in 
strategic  planning,  but  the  focus  here  is  the  provision  of  a  manner 
that  oan  be  used  to  distribute  health  care  resources  throughout  a 
geographic  region,  niis  is  particularly  important  concerning  the 


vy 
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placement  of  high  dollar/high  technology  equipment  and  hospital  beds 
in  the  most  efficient  and  effective  locations.  It  has  been  shown 
that,  through  the  use  of  ORGs,  a  linear  programning  nodel  can  add  a 
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great  deal  of  objectivity  to  distribution  of  such  health  resources. 
This  model,  for  exanple,  oould  be  used  to  consider  minimizing  oosts  as 
an  objective  function,  with  the  constraints  being:  oosts  to  patients 
(out-of-pocket  cost  and  travel  time)  to  measure  access,  and  the  number 
and  oosts  of  units  of  the  different  available  resources  that  are  to  be 
distributed.  Additionally,  this  operations  research  method  can,  with 
the  inherent  objectivity,  be  used  to  de-politicize  distribution  of 
health  care  resources.  However,  this  tnriter  recognizes  the  realities 
of  the  politico-legal  world  where  even  objectivity  is  sonetimes 
discounted,  but  the  situation  remains  that  such  a  planning  model  oould 
help  in  the  distribution  of  medical  resources.  An  exanf>le  of  the 
creation  of  hospital  beds  where  they  "were  not  needed"  and  the 
politico-legal  establishment  was  disregarded  is  the  building  of  Oral 
Robert's  City  of  Faith.  By  use  of  the  DRG  cost  minimization  model 
described  above,  a  less  costly  distribution  of  resources  oould  have 
developed. 


i.x.u>i.i.y,  uie  iJtii  system  can  be  used  as  a  budgeting  and  accounting 
tool.  The  budgeting  application  of  the  UVj  system  is  a  direct 
extension  of  the  strategic  planning  process  -  the  strategic  plan,  on 
the  long  term,  and  the  operational  plan  on  the  sh(»:t  term,  presented 
in  terms  of  dollar  quantities.  Traditionally,  budgets  —  work-load, 
expense,  revenue,  and  master  —  have  been  established  based  on 
projected  occupied  bed  days,  quantities  of  laboratory  tests. 


I  iJ"*  L* - 
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surgeries,  ad  infinitum.  But,  as  stated  earlier,  these  units  of 
measure  are  not  the  final  products  of  a  hospital  but  only  intecmadiate 
products  of  the  process  that  occurs  within  the  hospital  as  a  health 
care  institution.  Also,  traditionally  there  have  been  two  types  of 
dccxxinting  ^sterns  used  in  hospitals:  the  financial  accxxinting  system, 
which  describes  the  firm  as  a  whole  using  a  balance  sheet  and  an 
inooroe  statement,  and  the  managerial  accounting  system,  iiihich  is  used 
to  control  oosts  on  the  department  level.  n^ese  £K»xinting  systems 
have  failed  to  provide  a  repre.sentation  of  the  financial  consequences 
of  providing  care  to  an  individual  patient.  By  using  DRSs  the  link  to 
the  individual  patient  level  is  completed,  allowing  hospitals  to  apply 
a  more  realisitc  projection  of  cost  and  revenue  to  the  individual 


product  outputs  derived  from  its  processes.  Ihe  CHC  based  accounting 
and  the  budget  that  grows  from  it  will  be  based  on  intennediate 
product  oosts  and  tevenues;  therefore,  it  replace  the  other 

two  accounting  systems  but  it  will  suf^lement  them.  Another  major 
iiqxortance  of  a  DBG  approach  to  the  financial  picture  of  a  health  care 
firm  is  that  it  provides  the  opportunity  for  managers  tx>  isolate 
diugr.ostic  and  service  areas  for  cross  year  comparison.  Cenmarisons 
can  be  made  with  the  knowledge  of  case  mix  changes  thereby  allowing 
more  valid  decision  neking.  Fbr  example,  cost  increases  over 
multiple  years  could  be  partly  attributed  to  inflation,  but  they  may 
also  oorrelate  directly  to  an  increasingly  conplex  case  mix. 


Problems  With  the  DRG 
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its  acceptance  by  so  many,  there  are  those  who  do  not  consider  it  the 

panacea  that  some  aco^t  it  to  be.  A  case  in  point  is  a  stn^ 

ocnpleted  by  Susan  Hcsnn,  Associate  Professor  in  the  Department  ot 

Health  Services  Administration  at  Jchn  Hopkins  University.  Peofesaac 

Horn's  concern  about  DRGs  is  they  do  not  reflect  the  severity  of 

illness  on  the  individual  patient  level.  Ihe  source  of  her  oonoem  is 

that  in  her  study,  she  found  that  she  had  developed  a  severity  of 

illness  index  that  (sxiduoed  subgroups  of  patients  'tere  hcoogeneous 

with  respect  to  hospital  .resource  use  (as  assessed  by  total  ctuunges, 
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length  of  stay,  routine  charges,  laboratory  charges)"  than  DRSs. 

Her  position  is  well  taken;  however,  this  study  q)anned  only  six 
disease  conditions  over  four  hospitals.  One  can  easily  question  the 
results  of  her  study  based  on  the  small  sample  size.  Recognizing  a 
need  for  further  exploration  in  the  area  of  her  severity  of  illness 
index  is  inperative,  but  discounting  the  DRG  system  of  case-mix 
measurement  in  the  manner  that  she  advocates  be  regrej^jiive  rather 
tlian  progressive. 

."j'.cthcr  problem  that  arises  with  DRGs  is  in  the  use  of  the  ^stem 
by  third  party  payors  to  establish  rates  for  prospective  payment. 

Seme  critics  contend  that  such  a  payment  system  fosters  reduced 
quality  of  care,  especially  through  early  discharge.  Ihis  criticism 
arises  because  a  prospective  payment  ^stem  is  based  on  treatment  of  a 
case,  or  illness  episode,  rather  than  per  diem  or  cost  bases.  With 
hospital  managers  knowing  the  pre-established  rate  that  can  be 
expected  for  treatment  of  a  specific  patient  case,  they  can  monitor 
that  [mtient's  costs,  advise  a  physician  when  the  patient  will  became 


a  "loser,"  and  request  that  the  patiait  be  discharged  at  that  tine  to 

prevent  excessive  losses.  Theoretically  this  statement  is  true,  but 

there  are  some  guards  against  this  situation  occurring.  The  nost 

prevalent  issue  that  comes  to  mind  is  the  everpresent  topic  of 

malpractice  litigation.  The  inportanoe  of  this  subject  and  its 

increasing  affect  is  reflected  in  the  continuing  rise  in  malpractice 
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insurance  premiums  paid,  indicating  an  increased  claims  activity. 

In  society's  mind  today,  if  one  perceives  a  headth  care  injustice  the 
tendency  is  to  file  suit;  therefore,  ptysicians  and  hospital 
management  corps  tend  to  be  cautiot^  in  their  deliberate  treatment  of 
patients.  The  act  of  discharging  a  patient  from  an  inpatient  setting 
is  a  deliberate  act,  requiring  a  physician's  acumen  of  the  patient's 
condition  and  a  decision  that  the  patient  no  longer  requires  inpatient 
care.  The  only  area  that  may  be  used  to  oorroborate  such  the 
criticism  of  early  discharge  is  the  state  of  New  Jersey  for  this  state 
exhibits  the  greatest  experience  in  a  prospective  reinburseroent 
system  base  on  DRGs.  The  New  Jersey  State  Department  of  Health  has 
been  engaged  in  a  contract  with  the  HCFTV  to  develop  a  ho^ital 
prospective  rate  setting  methodolgy  sincm  1976.  Such  a  ^tem  was 
implemented  in  1980.  Richard  N.  Goldstein,  Ccnmissioner,  Department 
of  Health  for  the  State  of  New  Jersey  has  ckTdressed  the  issue  of 
cjuality  of  care  under  a  KG  prospective  payment  system.  He  indicated 
that  there  is  no  evidence  that  the  DRG  ^stem  has  affected  discharge 
patterns  or  "things  that  we  cmn  measure  in  terms  of  defining 
quality. 


Finally,  there  is  some  (question  of  whether  DRGs  as  a  cmse  mix 


system  truly  reflect  consumption  of  resources.  This  question  arises 

because  the  ER5  system  embodies  the  proxy  measure  LOS  for  oonsunption 

of  resources.  The  assumption  that  LOS  accurately  reflects  resource 

consumption  "is  not  necessarily  a  safe  assumption;  resources  consumed 

are  not  usually  linear  with  length  of  st£^.  Resources  consumed  tend 
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to  be  higher  at  first."  Thcnpscn,  Fetter,  and  Mross  provided 

evidence,  as  previously  cited  in  this  paper,  that  there  is  a  direct 

relationship  between  LOS  and  the  consumption  of  resources.  Their 

study  does  not  ^)ecifiy  linearity,  but  they  do  claim  that  ERGs,  as  a 

method  of  reimbursement  is  superior  to  that  system  which  is  beised  on 
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undifferentiated  patient  days.  The  health  researchers  instrumental 

in  developing  the  DRG  system  freely  admit  that  while  LOS  "may  not  be 

as  accurate  an  indicator  of  the  level  of  output  as  acutal  costs,  it  is 

still  an  important  indicator  of  utilizaticxi  as  well  as  being  easily 
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available,  well  standardized  and  reliable." 

Once  again,  it  is  easy  to  recognize  that  use  of  the  DRG  system  may 
not  be  a  panacea,  but  this  system  at  least  provides  an  improved 
measure  of  chjectivity  in  approaching  many  issues  in  the  provisicxi  of 
health  care  and  its  administraticxi.  One  of  the  greatest  matters  of 
concern  today  is  the  use  of  the  DBG  prospective  payment  system  devised 
for  reimbursing  hosptials  for  providing  care  for  Medicare  patients. 

The  following  section  provides  a  brief  e]q>lanaticxi  of  that  system. 

The  Medicare  Prospective  Payment  System 


The  directive  for  reforming  the  hospital  reiirbursemwent  ^tem 
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under  Nedicaure  came  from  the  Equity  and  Fiscal  Responsibility  Act 
(TXIFRA)  of  1982.  The  required  reformation  was  to  be  based  on  Medicare 
payment  to  hospitals »  billed  nursing  facilities,  and  to  the  extent 
possible,  other  providers,  on  a  prospective  basis.  At  this  time,  the 
<»ly  «\tity,  of  those  listed  above,  under  the  prospective  payment 
system  is  the  hospital.  Prospective  payment  methods  for  the  other  two 
entities  of  the  health  care  system  are  now  being  researched.  The 
prospective  payment  system  mandate  came  from  the  Congress  ais  a 
respcHise  to  the  increasing  costs  of  health  care  services  furnished  to 
Medicare  patients.  Studies  have  shown  that  hospitad  and  Medicare 
expenditures  are  caused  by  several  factors,  including  the  following: 

1.  General  inflation  in  the  econony. 

2.  The  relative  weakness,  in  the  marketplace  for  hospital 
services,  of  traditional  supply  and  demand  forces. 

3.  The  cost  reiirbursement  ^stem  used  by  Medicare  and  other 
third  party  payors. 

4=  The  growth  and  increasing  aige  of  the  Medicare  beneficiary 
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population. 

The  majori^  of  these  factors  are  outside  the  he2dth  care 


financing  i^stem.  However,  the  cost  reiirbursement  system,  a  major 
culprit  of  increasing  cost  rates,  allows  those  in  the  business  of 
providing  health  care  services  bear  little  or  no  risk  since  costs  are 


nerely  passed  on  to  the  payor.  In  fact,  those  providers  are  given  a 

disincentive  to  be  efficient  and  cost  effective.  Such  a  system 

exacerbates  "the  weakness  of  supply  and  demand  forces,  rewarding 

hospitals  and  {^ysicians  for  increasing  utilization  of  services, 

lengths  of  stay,  and  the  intensity  of  services  without  regard  to  the 
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relative  cost-effectiveness  of  such  practices."  Ibe  prospective 
payment  system  is  designed  to  provide  incentives  in  the  Cfposite 
direction  —  towctrd  cost  effectiveness  and  efficiency.  Ihe 
prospective  reimbursement  system  currently  in  use  for  Nediccure 
reimbursement  is  constructed  on  the  TXC  framework,  with  nationally 
specified  prices  and  complexity  weights  (beised  on  relative  cost 
intensity  with  respect  to  all  other  HC  costs)  for  eadi  ERG. 


Ibe  original  national  ERG  prices  applied  by  the  HCFA  resulted  from 

a  20  percent  sample  of  "1980  HCFA-1453  inpatient  hospital  admission 

42 

and  billing  forms."  HCEA  ocxiverted  the  reported  patient  specific 
data  into  DBG  specific  data  and  calculated  the  corresponding  meami 
costs  for  each  ERG.  Ihese  data  were  adjusted  to  account  for 
differences  in  hospital  teaching  activities  auid  regional  wage 
standards.  Another  sample  was  taken  in  1981  cuv3,  for  current 
ct^llcdtion,  each  DBG  cost  has  been  inflated  amid  each  weight  factor 
has  been  recomputed  to  be  more  alligned  with  1984  costs.  Standard 
cost  weights  were  computed  from  the  eurithmetic  mean  oost  of  discheupges 
in  each  DBG  being  divided  by  the  greund  mean  of  edl  ERG  mecuis.  The 
grand  mean  was  calculated  by  sumning  each  ERG  mean  oost,  the  total 

value  of  which  was  divided  by  the  total  number  of  DBGs  in  the 
_ 43 


'V 


sample 
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Since  the  ^stan  is  a  case-mix  description  system,  a  method  to 
quantify  each  individual  hospital's  case-mix  was  required.  The  first 
step  in  this  method  is  to  multiply  the  proportion  of  an  individual 
hospital's  cases  in  each  DBG  by  the  standardized  oost  weight  for  the 
corresponding  DRG  and  sum  across  DPGs.  The  next  step  is  to  multiply 
the  proportion  of  all  hospital  cases  in  each  DBG  by  the  standard  oost 
weight  for  each  DBG  and  sum  across  all  DRGs.  Pinadly  the  V5due  in  the 
former  step  is  divided  by  the  value  in  the  latter,  yielding  the 
hospital  specific  case  mix  value.  With  this  index,  a  hospital  that 
treats  more  overall  oomplex  cases,  as  measured  by  resource  intensify, 
should  exhibit  a  higher  value  them  a  hospital  that  treats  fewer 
overall  oonplex  cases. 

The  EWS  payment  system,  for  Medicare,  vas  effective  January  1, 

1984  with  each  hospital's  fiscal  year  beginning  on  or  after  October  1, 
1983.  In  the  current  system,  rehabilitation,  psychiatric,  pediatric, 
and  long  term  hospitals  are  not  considered.  Also,  certified 
rehabilitation  and  pfydiiatric  units  within  hospitals  are  exaipted 
from  payment  under  this  fystem.  Foe  patients  in  such  units  emd 
hosptials,  payment  is  still  on  the  basis  of  retrospectively  determined 
costs.  The  prospective  payment  fystem,  under  which  the  discharge  is 
the  unit  of  payment,  will  be  phased  in  over  a  fexar  year  period.  The 
payment  rates  will  be  a  blend  of  hospital-specific  cxjst-^r-case 
amount,  regional  average  price  for  each  DBG,  and  the  naticxial  pric» 
for  each  DRG.  This  is  shown  on  the  following  page: 
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FEDERAL  FISCAL 
YEAR  BEGINNING 

REGIONAL  % 
RAIIE 

NATIONAL  % 
RATE 

HOSPITAL  SPECIFIC 
%  RA!IH 

October  1, 

1983 

25 

0 

75 

October  1, 

1984 

37.5 

12.5 

50 

Octc*)er  1, 

1985 

37.5 

37.5 

25 

October  1, 

1986 

0 

100 

0 

With  the  regional  and  national  rates,  hospteds  are  categorized  as 
urban  or  rural,  with  different  rates  existing  for  the  two. 
Additionally,  the  regional  factor  is  based  on  the  average  cost-per- 
case  for  the  nine  census  divisions  in  the  United  States.  Also,  the 
nationeil  prices  are  adjusted  to  reflect  the  level  of  wages  prevailing 
in  each  hospital's  ocinnunity.  The  hospital  specific  rate  is 
determined  from  cost  data  for  the  twelve  nonth  reporting  period  ending 
on  or  after  Septatfcer  30,  1982  and  before  September  30,  1983.  Each 
hospital's  total  cost  was  adjusted  by  renoving  capital  related  costs, 
medical  education  costs,  nursing  differentials,  and  kid-jey  acquisition 
costs.  Included  in  the  adjustment  were  increases  for  edlcwable 
malpracice  costs,  Federal  Insurance  Oorporation  of  America  (PICA) 
taxes  for  those  hospitals  that  incurred  no  such  costs  during  the  base 
year,  and  costs  of  services  that  were  billed  under  Part  B  (of  the 
Medicare  program)  during  the  base  period  but  were  considered  under 
inpatient  hospital  services  effective  October  1,  1983.  Hie  costs  of 
capital,  bad  debts,  and  education  expenses  are  termed  pass-through 
costs  at  this  time  and  they  are  paid  cxi-  a  "reasonable  basis"  to  eadi 
hospital. 


nie  cedculation  of  payments  for  the  first  year  is  2U5  the  following 
models  indicate: 

(BASE  YEAR  COSTS)  X  UPDATE  FACTOR  X  75%  X  EKG  WEIGHT  =  HOSPITAL  SPECIFIC 
(CASE  MIX  INEfiX)  PORTION 

Then  based  on  the  rate  blending  chart  depicted  above,  the  total  rate 
for  any  particular  DRG  case  would  be  b2U5ed  on  this  nodel: 

.75  X  HOSPITAL  SPECIFIC  +  .25  X  FEEERAL  =  PROSPECTIVE 
PORTION  PORTION  PAYMENT  RATE 

'Rk  federal  regulations  governing  the  operation  of  this  ^stem 
recognize  that  al^ical  cost  and  LOS  cases  exist.  11)ese  cases  are 
those  that  have  either  an  extrememly  Icxig  LOS  or  extrordinarily  high 
costs  when  coirpared  to  most  discharges  clcissified  in  the  same  IXV:. 

To  compensate  for  hospitals  for  patients  not  approximating  the  KC 
means  for  LOS  or  for  those  patients  that  require  resources  far  beyond 
what  might  be  expected,  the  concept  of  the  outlier  was  develc^)ed. 

Outliers,  for  LOS,  as  those  patients  whose  irpatient  stay  goes  beyond 
the  lesser  of  twenty  days  or  1.94  Standard  Deviations  from  the 
Geometric  Mean  LOS  for  the  DRG  to  vAiich  their  case  has  been  assigned. 

Outliers,  for  cost,  are  those  patients  whose  case  cost  is  beyond  the 
greater  of  $12,000.00  or  1.5  times  the  standard  rate  for  the  KC 
standard  under  which  their  case  is  associated.  The  additional 
payments  for  outliers  are  to  "approximate  the  marginal  cost  of  care 
beyond  the  outlier  cutoff  points",  as  specified  in  the  preceeding  two 
sentences,  and  outlier  payments  are  not  to  be  less  than  five  percent 

of  more  than  six  percent  of  total  payments  to  hospitals. 


To  meet 


these  aclditional  paynents,  the  federal  portion  of  the  blended  rate 
prospective  payment  is  reduced  by  5.7  percent  r  with  that  amount  being 
used  to  form  an  outlier  payment  pool.^^ 

Since  the  Medicare  prospective  payment  system  has  only  been 
operating  since  1  January  1984,  there  is  no  hard  evidence,  at  this 
time,  to  evaluate  how  well  it  controls  the  rate  of  increase  of 
Medicare  reimbursements  to  hospitals.  However,  this  payment  system  is 
expected  to  have  a  great  ciffect  on  hospited  operations  as  th^  are 
icnown  today.  It  will  promote  a  greater  oommunicaticxis  flow  between 
hospital  nanagement  and  pt^sicians  as  previously  stated.  Ibere  will 
also  be  a  requirement  for  hospitals  to  assess  current  capad>ilities  and 
project  future  requirements  for  data  processing.  Mar^  hospitals  may 
determine  that  new  or  redesigned  database  and  management  i^stems  will 
be  required  for  managing  oosts  by  DBG.  Ibis  will  require  acoonpanying 
assessment  of  personnel  capabilities  to  determine  the  types  and 
targets  of  internal  training  efforts. 

* 

As  noted  by  the  blending  of  rates,  the  hospital  specific  portion 
of  the  prospective  payment  formula  decreases  over  the  transition 
period.  As  the  national  rate  becomes  a  greater  percentage  of  the 
payment  rate,  the  force  of  "economic  incentives  that  influence  a 
hospital's  decisions  in  the  use  of  resource  ir^ts  for  each  case"  will 
increase."  The  expected  change  in  the  behavior  of  hospitals  is 
expected  to  be  manifested  in  the  lowering  of  operating  oosts  in  order 
to  achieve  the  potential  surplus  that  results  from  the  difference  in 
the  amount  paid  for  a  particular  case  and  the  operating  oosts 


associated  with  that  case,  ^lis  {^ncmencn  allows  the  ho6pit£d  to 
assume  the  rii^  of  operating  as  a  business  amd  renoves  the  burden  of  a 
wholly  cost  based  reinbursement  from  the  Medicare  ^stem.  Once  the 


recognition  of  risk  comes  to  hospital's  management  corps, 
incorporation  of  the  CEG  ^stem  management  tools  mentioned  eaurlier  in 
this  paper  will  become  a  must.  Plzmning  strategies  and  financicd 
decisicms  must  be  made  along  ISV,  or  product  lines.  For  those  firms 
that  cannot  operate  £dong  product  lines,  failure  as  a  business  can  be 
expected. 


‘a 


Medicare  beneficiaries  should  not  feel  any  immediate  inpact  of 
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inplenentation  fo  the  prospective  pe^ment  system.  They  should 
benefit  from  the  cost  increase  restraint  that  will  reduce  the  rate  of 
co-insurance  increases.  As  previously  mentioned  in  this  paper,  some 
question  the  quality  of  care  received  under  a  ERG  prospective  payment 
system.  The  reasons  of  rebuttal  against  those  who  pose  such  questions 
were  also  stated  by  this  writer.  As  an  added  precaution,  the 
regulations  governing  this  payment  system  require  the  existence  of 
Peer  Review  Organizations  (PROs)  that  will  monitor  unnecessary 
admissions,  premature  discharges,  reduction  of  intensity  of  nursing, 
ard  inappropriate  controls  on  utilization  of  diagnostic  and  ancillary 
services.^®  At  this  time  regulations  governing  review  procedures  have 
not  been  published  and  many  areas  of  the  nation  have  no  groups 
established  to  contract  with  hospitals  as  PROs;  however,  the  review 
instrument  is  designated  and  will  be  operating  in  the  future. 


.V 
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Since  the  question  posed  by  this  paper  deals  not  only  with  TSCs, 
but  also  with  the  ^stem  as  it  operates  at  HHNC,  explanation  of 
the  latter  ^stem  is  in  order.  Chapter  III  provides  the  reader  that 
explanaticxi. 
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UNIFORM  CHART  OP  MXXXmS  (UCA) 


History 

By  order  of  the  President,  the  Office  of  Managonent  and  Budget, 
Department  of  Defense  (DOD),  and  Department  of  Heedth,  Education,  and 
Welfare  (now  Health  and  Human  Services)  initiated  a  joint  stuc^  of  the 
Military  Health  Ceone  System  in  August  of  1973.  After  two  and  one-half 
years,  this  joint  effort  culminated  in  the  issuance  of  the  Report  of 
the  Military  Health  Care  Study  Si^lement:  Detailed  Findings,  December 
1975.  This  report  addressed  the  need  for  a  "uniform  data  system" 
within  the  three  military  medical  departments,  which  in  turn  resulted 
in  the  formaticxi  of  a  tri-service  working  group  that  was  charged  with 
developing  a  Uniform  Resource  and  Performance  Accounting  ^stem. 

In  August  1977,  as  a  result  of  the  aforementioned  report,  the 
Office  of  the  Assistant  Secretary  of  Defense  (Health  Affairs) 
published  a  Test  Draft  of  the  Uniform  Chart  of  Accounts  for  Military 
titeuicctl  xLeabnent  Facilities.  At  this  point  in  time,  the  objective  of 
establishing  UCA  was  to  provide  "a  common  standard  of  measurement  and 
communication,  both  inter-  and  intra-service,  through  standardized 
terminology,  uniform  work  performance  indicators,  conmon 
classification  of  expenses  by  work  center,  statistical  definition,  and 
cost  assignment  methodology,"^  The  inplicit  intent  of  establishing 
such  a  system  was  to  allow  the  efficient  management  and  utilization  of 


resources  and  the  identification  and  control  of  associated  expenses  at 
the  Medical  Treatment  Facility  (MTF)  level.  A  conncn  standard  was 
required  to  establish  a  uniform  reporting  methodology  idiich  provided 
financial  and  related  statistical  perfcnmiance  data  necessary  for 
multilevel  management  to  plan  and  ooordinate  the  activities  of  health 
care  delivery  systons  in  OCX).  One  major  ccxicem  that  arose  because  of 
the  lack  of  this  conmEXi  standard  was,  in  reality,  the  inability  of  DCX) 
managers,  congressional  staffers,  and  elected  officials  to  understand 
and  compare  health  care  expenses  from  the  three  major  services  within 
DOD;  each  service  had  its  own  sQ>arate  expense  category  descriptions 
and  performance  definitions.  1b  correct  this  problem,  the  accounting 
firm  of  Arthur  Young  and  Company  was  «>gaged  as  the  prime  civilian 
contractor  and  charged  with  formulating  a  standard  cost  accounting 
system  —  one  that  became  tX3V  as  it  is  known  today. 

In  October  1977,  the  beginning  of  Fiscal  Year  (FY)  78,  testing  of 
the  proposed  IXA  ^stan  was  initiated.  This  initizd  effort,  oommonly 
referenced  as  Phase  I,  called  for  the  proposed  UCA  to  be  implemented 
at  Len  CCD  MTF  test  sites.  The  test  sites  were  representative  of 
various  MTF  sizes  and  locations  in  the  Amy,  Navy,  and  Air  Force 
(USAF).  The  USAF  test  sites  %(ere: 

U5AF  Clinic,  Lowry  Air  Force  Base  (AFB),  Colorado. 

Ehrling  Bergquist  USAF  Regional  Hospital,  Offutt  AFB, 
Nebraska. 

USAF  Medical  Center,  Scott  AFB,  Illinois. 


Test  Phase  Hr  whidi  panned  the  period  October  1978  to  September 
1979  r  was  used  to  inplement  lessons  learned  in  Hiase  I  and  to  continue 
to  "perfect”  the  UQV  systan.  UCA  was  inplemented  worldwide  at  all  DOD 
NTF  at  the  beginning  of  FY  80. 


UCA  Operation 


73ie  purpose  of  UCA  is  stated  in  DOD  Manual  6010.  lO-M,  1979 r 
Chapter  1: 


The  purpose  of  the  Uniform  Chart  of  Accounts  (UCA)  is 
to  provide  oonsistent  priciples,  standards, policies, 
definitions,  and  requirements  for  expense  and  per¬ 
formance  accounting  and  reporting  by  DOD  fixed  facili¬ 
ties.  Within  these  specific  objectives  the  UCA  also 
provides  in  detail:  uniform  performance  indicators; 
commcxi  expense  classificaticxi  by  work  centers;  and  a 
cost  assignment  methodology. 

The  UCA  is  the  basis  for  establishing  a  uniform  report¬ 
ing  methodology  that  provides  ccxnsistent  financial  and 
operating  performance  data  to  assist  managers  who  are 
responsible  for  heal^  care  delivery  in  the  fixed  mili¬ 
tary  medical  system.^ 


As  can  be  noted  from  this  statement,  the  only  MTFs  considered  are 
fixed  facilities.  Field  services,  combat  staging,  and  medical  ship 
facilities  are  excluded. 


To  further  understand  the  need  for  the  UCA  in  the  USAF,  one  must 
know  about  the  financial  and  statistical  reports  that  were  used  by 
USAF  health  care  managers  prior  to  the  initiation  of  UCA. 

Productivity  statistics  were  only  docunented  on  the  monthly  Repcx^t  of 
Patients,  Air  Force  Form  235  series  (APPENDIX  D).  lliis  series  of 


fonns  shoMs  various  categories  of  ii^tient  and  outpatient  statistics 
including:  visits  and  exams,  deaths,  diagnostic  tests,  prescriptions 
filled,  number  of  active  dut^  patients  excused  from  duty,  referrals  to 
other  government  facilities,  tr£misfers  in,  irqpatient  (occupied  bed) 
days  by  various  categories,  rations  served,  and  facility  square 
footage.  Iliis  series  of  forms  is  still  used  to  collect  production 
statistics. 

Ihe  cost  of  ary  product  oonsists  of  the  elonental  costs  of  direct 
labor,  direct  materials,  and  overhecui;  a  properly  established  cost 
accounting  system  will  show  the  distribution  of  these  elements. ^  In 
the  financial  reports  of  the  USAF  health  care  cost  accounting  system 
before  tKA  was  initiated,  only  direct  expenses  vrere  considered  and 
they  were  assigned  to  the  cost  centers  where  resources  were  oonsummed. 
With  these  data  collection  ^stons  described,  one  ceui  easily 
understand  that  arithmetic  mecms  that  result  from  the  division  of  cost 
center  expenses  by  corresponding  production  units  were  the  only  means 
of  measuring  expense  goals  or  performing  inter-facility  comparisons. 
There  was  no  means  of  assigning  non-production  center  (also  known  as 
support,  indirect,  or  overhead)  costs  to  the  production  centers  of  an 
MTF.  This,  in  turn,  provided  less  than  accurate  quantitative  cost 
data  from  whioh  various  levels  of  management  could  make  decisions, 
compare  actual  performance  with  performance  objectives,  and  properly 
anadyze  significant  deviations  from  financial  and  perfomeuioe  goals. 


UCft  Relationships  to  the  WTF  Functional  Arecis 

Ttte  initied  consideration  under  is  directed  to  the  major 
functional  areas  of  the  MTF.  This  consideration  allows  the  provision 
of  introducing  standard  definitions  and  function£d  descriptions  of 
these  arecis.  Each  of  these  areas  have  a  cnrrespcxYiing  account  vhich 
is  designated  as  a  Program  Acxxxint.  The  af^licable  Prcjgram  Acocxmts 
are  Inpatient  Care>  Ambulatory  Care,  Dental  Care,  Ancillary  Services, 
Si;{]pox±  Services,  and  Special  Programs.  The  first  functicxied  area 
designated  under  the  UCA  ^tem  is  Impatient  Care.  Inpatient  Care 
"provides  for  examination,  diagnosis,  treatment,  and  prompt  and  proper 
disposition  of  patients  appropriate  to  the  speciality  under  vrtiich  the 
patient  is  receiving  care.  It  pertains  to  the  services  performed  for 
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a  patient  vho  has  been  admitted  bo  an  MTF."  Uhder  this  func±icxial 
area,  each  patient  will  be  admitted  to  one  of  the  varicxis  inpatient 
speciedities  sunmerized  under  the  following  inpatient  sunnary 
accxxints: 


Medical  Care 
Surgical  Care 

Cb'-tctrical  and  Cynecolcsgical  Care 
Pediatric  Care 
Orthopedic  Care 
Psychiatric  Care 

Within  Inpatient  Care,  these  accx^unts  are  final  curating  acxxxints. 


which  reflect  not  only  the  direct  expenses  for  each  specialty  but  the 


indirect  ocssts  for  Ancillary  and  Support  Services.  Uie  performance 
factor  for  this  functional  area  is  occupied  bed  days. 

Hie  seocnd  major  functionail  area  designated  under  UCA  is 
Ambulatory  Care.  It  is  the  area  that  is  used  to  provide 
"ccmprehensive  primary  medical  care,  emergent  medical  care,  diagnostic 
services,  care  and  treatment,  minor  surgical  procedures,  medical 
examination,  etc.  to  both  outpatients  and  ii^tients  through  a  system 
of  outpatient  clinics."^  Hie  services  in  this  area  are  segregated  by 
the  UOV  system  into  eleven  sunmary  accounts: 

Medical  Care 
Surgical  Care 

Obsterical  and  Gynecological  Caore 

Pedicatric  Care 

Orthopedic  Care 

Psychiatric  Care 

Family  Practice 

Primary  Medical  Care 

Emergency  Care 

Flight  Medicine 

Underseas  Medicine 

It  should  be  noted  that  the  nunbers  of  services  eind  clinics  offered  at 
each  MTF  depends  on  size  and  the  needs  of  the  MTF  to  fulfill  its 
mission.  Each  ambulatory  account  is  a  final  operating  expense 
account;  therefore,  each  UCA  defined  clinic  will  be  charged  with  its 
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Ancillary  and  Support  Services  accounts.  The  workload  performance 
factor  for  the  Ambulatory  Care  accounts  is  defined  as  the  number  of 
inpatient  and  outpatient  visits. 


Itie  next  major  function2d  area  described  in  UCA  is  Dental  Cara. 
This  area  involves  the  provision  of  routine  auid  energency  dental  care, 
as  well  as,  preventive  dental  treatment.  Ihis  area  includes  three 
accounts:  Dental  Services;  lype  3  Dental  Prosthetic  Laboratories;  amd 
Type  2  Dental  Prosthetic  Laboratories.  Hiese  accounts  aure  also  finatl 
operating  accounts  and  thusly  receive  both  direct  and  indirect 
expenses.  *Zhe  UCA  workload  performance  factor  is  weighted  dental 
procedures.  Dental  Prosthetic  Laboratories  use  weighted  prosthodontic 
work  units  as  the  performance  factor. 
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The  fourth  major  functional  area  under  UCA  is  Ancillary  Services. 
This  functional  area  is  defined  as  "those  services  that  participate  in 
the  care  of  patients  principally  by  assisting  and  augmenting  the 
tcdents  ot  attending  physicians  and  dentists  in  dieignosing  emd 
treating  human  illnesses.  Ancillary  Services  work  centers  are 
arranged  into  the  following  suimtary  accounts,  which  are  shown  with  the 
performance  factors  that  correspond  them; 


•  •  • 


Fhamacy . 

Pathology . 

Radiology . 

Specicd  Procedures  Services  . 

Cer^ral  Sterile  Supply/  . 

Material  Services 

Surgical  Services  . 

Same  Services  . 

Rehabilitative  Services  . 

Nuclear  Medicine  . . 


Weighted  Procedure 
Weighted  Procedure 
Weighted  Procedure 
ProcedureAfeighted  Procedure 
Hours  of  Servioe/Dollar 
value  of  Si;^lies 
Hours  of  Service 
Hours  of  Service 
Visit 

Weighted  Procedure 


Each  ancillary  vjork  center  is  charged  with  its  direct  curating 
costs  plus  its  share  of  Sij(^x}rt  Services  consumtned.  Ihe  distinction 
between  this  functional  area  and  the  aforenentioned  areas  is  that  the 
associated  accounts  are  intermediate  EK;oounts.  Ihis  meeuis  that  their 
direct  and  indirect  costs,  once  accumulated,  are  distv'ibuted  on  to  the 
final  operating  accounts  (within  the  other  functional  areas)  that 
benefit  from  the  services  provided  by  the  ancillary  work  centers. 

EcuJi  Ancillary  Service  account  collects  units  of  respective  workloEKS 
performance  factors  based  on  the  actual  services  performed  for  the 
other  work  centers  within  an  MTF.  From  this  data,  ratios  are 
developed  for  use  in  distributing  ancillary  work  center  costs  to  the 
consuming  work  center.  See  APPEITOIX  E  for  a  listing  of  Perfornmnoe 
and  Assignment  Factors. 


i:he  final  major  functional  area  of  ocxioem  under  UQ^  is  Special 
Programs,  nie  program  account  for  this  area  is  used  to  "summarize  the 
expenses  of  a  medical  treatment  facility  i^ich  are  incurred  as  the 
result  of  performing  those  portions  of  its  military  mission  other  than 
direct  patient  care.  The  separating  of  this  program  prevents 
inflating  actual  patient  care  costs.  Sumnary  accounts  assigned  to 
this  area  are:  specified  Health  Related  Programs;  Public  Health 
Services;  Health  Care  Services  Support;  Military  Unique  Medical 
Activities;  and  Patient  Movement  and  Military  Patient  Adninistration. 
The  sub-accounts  that  conprise  these  sumnary  accounts  are  final 
operating  accounts  which  receive  direct  and  indirect  eaqienses  frcm 
sopporting  services.  Ihe  performance  factors  are  sub-account 
specific. 

Once  the  Program  Accounts  that  correspond  to  these  major 
functional  areas  are  established,  the  services  and  activities  within 
an  MTF  are  categorized  in  a  hierarchical  manner  under  them  as  Sumnary 
Accounts  (as  shown  above)  and  Sub-Accounts.  Fbr  example,  at  an  MTF 
under  the  Program  Account  of  Inpatient  Care  and  the  Siznmary  Account  of 
Medical  Care,  there  could  be  the  Sub-Accounts  of  Internal  Medicine, 
caraioiogy,  Oncolo^,  Neurology,  and  other  medical  accounts  as 
dictated  by  the  mission  assigned  to  the  MTF.  The  other  Sunmary 
Accounts  under  Irpatient  Care  are  also  composed  of  Sub-Accounts  that 
correspond  to  the  types  of  Irpatient  services  offered  at  the  subject 
MTF.  For  UCA  purposes,  the  other  Program  Accounts  of  the  ^f^F  in 
question,  are  sub-divided  in  a  like  manner. 


nie  various  accounts  uniier  UCA  ate  assigned  an  alphabetical  code 


based  on  the  aforementioned  hierarchical  relationship.  Ilie  first 
letter  defines  the  Program  Account.  The  second  and  third  letters 
indicate  the  Sumnar’  and  Sub-Aooounts,  respectively.  This  is 
illustrated  below  for  the  Inpatient  Care  accounts  used  in  the  previous 
example: 


ACCOUNT  NAME 

Inpatient  Care 
Medical  Care 
Internal  Medicine 
Cardiology 
Oncology 
Neurology 


ACCOUNT  lEVEL 

Program  Account 

Summary  Account 

Sub-Account 

Sub-Account 

Sub-Account 

Sub-Acoount 


ALPHABETICAL 

EESIGNATION 

A 

AA 

AAA 

AAB 

AAK 

AAJ 


The  designations  for  the  other  Program  Accounts  are:  Ambulatory  Care  - 
B;  Dental  Care  ••  C;  Ancillary  Services  -  D;  Support  Services  -  E;  and 
Special  Programs  -  F. 

An  acoount  designation  using  a  fourth  letter  may  be  locally 
assigned  by  the  management  of  an  MTF.  This  al^abetical  code  may 
signify  the  existence  of  a  cost  pool,  which  is  so  named  because  it  is 
used  to  accoumulate  costs  that  are  not  easily  categorized.  An  exanple 
of  this  in  the  Inpatient  Care  func'  i<xial  area  may  be  a  ward  that 
serves  patients  who  receive  services  from  different  Sub-Accounts. 

Also,  a  four  letter  code  me^  be  used  to  designate  sub-units  of  work 
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oentexrs.  A  list  of  UCA  cost  centers  and  their  oorresponding 
designations,  as  used  at  WHNC,  is  provided  in  APPENDIX  F. 

Lastly,  there  are  Final  Operating  Ei^nse  Accounts  and 
Intermediate  Operating  Ei^nse  Accounts.  Final  Operating  Expense 
Accounts  are  used  to  consolidate  2dl  direct  and  indirect  expenses 
associated  with  production  in  Ir^tient  Czure,  Ambulatory  Care,  Dental 
Care,  and  Special  Programs.  Intermediate  Operating  Expense  Accounts 
are  used  to  accumulate  indirect  cost  that  will  subsequaitly  be 
reassigned  to  the  Final  Operating  Expense  Accounts.  Intermediate 
Operating  Expense  Accounts  are  represented  under  Ancillary  and  Support 
Services  and  are  in  actuality  overhead  expenses. 

Cost  Assignment  Methodology 

UCA  uses  a  sequential  step-down  cost  allocation  procedure  to 
reassign  Intermediate  Operating  Account  expenses  to  production  center 
accounts.  To  pursue  this  procedure,  the  MTF  eK:tivities  and  services 
must  be  properly  categorized  under  one  of  the  accounts  that  represent 
the  six  functional  areas  explained  above.  Sumnary  Accounts  and  Sub- 
Accounts  are  the  next  two  hierarchical  categories  of  accounts  that  are 
used  to  represent  functional  areas  of  an  MTF,  as  is  explained  above. 
The  assignment  of  accounts  is  a  one-time  requirement,  unless 
functioned  areas  are  changed,  deleated,  or  edded  within  an  MTF.  liie 
procedure  continues  by  assigning  direct  costs  to  and  collecting 
performance  statistics  for  the  various  separate  work  center  accounts 
idiere  costs  are  incurred.  Ihe  determining  factor  for  continued 
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expense  assigment  is  the  nuirber  of  work  centers  served  by  an 
individual  viork  center.  Ihat  is  to  say,  the  costs  from  the  account  of 
the  work  center  that  served  the  greatest  number  of  other  work  centers 
are  the  first  to  be  redistributed  in  t}«  st^^>-down  process.  All 
accounts  are  arreted  in  this  same  manner,  with  the  total  costs  in  an 
account  being  reassigned  through  each  iteration  of  the  stQ>-down 
sequence.  The  Intermediate  Operating  Expense  Accounts  are  closed  as 
their  costs  are  reassigned;  thus,  the  recison  for  arraying  the  accounts 
as  described.  In  each  iteration  of  the  process,  expenses  are  assigned 
with  respect  to  the  units  of  work  or  service  provided  to  the  account 
receiving  the  expenses.  Once  all  expenses  are  cussigned  to  the  Pinal 
Operating  Expense  Accounts,  each  individual  quantity  of  total  expenses 
can  be  divided  by  the  respective  performance  factor  to  provide  the 
total  cost  of  unit  production.  Uiis  procedure  will  also  allow 
calculation  of  the  magnitude  of  contribution  of  Indirect  Costs  to  the 
Final  Operating  Expense  Accounts  and,  therefore,  yield  Indirect  Costs 
by  unit  of  production,  the  final  step  in  the  expense  reassignment  is 
the  final  purification,  whereby  the  services  provided  by  one  Final 
Operating  Expense  Account  to  another  are  expensed  to  the  receiving 
account.  Figure  1  illustrates  the  generic  step-down  process  model  and 
Figure  2  shows  a  very  simplified  example  of  the  UCA  st^>-do«m 
procedure.  Ihese  figures  are  shown  on  the  next  two  pages. 


UQV  Reporting  Requirements 


^.crc  are  three  main  oonponents  in  the  operation  of  the  tXIA 
system:  collecting  data;  compiling  and  formatting  data;  and  producing 
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management  information  reports.  The  first  two  ocnponents  are  building 
blodcs  of  the  reporting  oonponent  —  the  end  result  of  the  IXA  systan. 
Performance  and  expense  data  is  collected  and  written  onto  a  magnetic 
tape  for  transfer  to  higher  headquarters.  At  the  higher  headquarters, 
this  data  is  ocnpiled  and  fonmatted  to  produce,  for  each  facility,  the 
quarterly  UCA  automated  local  report  that  is  known  as  the  Medical 
E]q)ense  and  Performanoe  Report  (MEPR).  This  document,  as  the  title 
indicates,  shows  the  MTF  perfonnance  and  cost  statistics  accumulated 
during  each  quarter.  This  report  is  divided  into  five  parts.  Part  I, 
Direct  Patient  Care,  shows  the  post-cost  assignment  total  expenses  for 
eadi  Inpatient,  Arrbulatory,  and  Dental  Care  Sunnary  Account,  and  the 
respective  production  units.  Part  II  displays  Ancillary  Services 
expenses,  direct  and  support,  for  the  three  major  services.  Pharmacy, 
Radiology,  and  Pathology;  data  for  the  other  services  in  this  major 
functional  area  are  aggregately  provided.  Additionally,  weighted 
procedures  and  expenses  per  procedure  are  shown  for  the  three  major 
ancillary  services.  Part  III  reports  the  tot£d  direct  ejqpenses  for 
the  Support  Services  account.  Part  IV  shews  the  direct  and  indirect 
expenses  for  each  Special  Program  Sunmary  Account. 

Part  V  is  to  provide  footnotes  on  an  as  needed  basis.  Upon 
completion  of  the  MEPR,  the  higher  headquarters  transmits  the  "hard 
copy"  back  to  the  MTF  for  filing  and  additional  resorting 
requiranents.  Data  is  extracted  in  a  consolidated  format  from  this 
report  and  returned  to  the  higher  headquarters  via  use  of  CO  Form 
2202,  Medical  Expense  and  Performance  Report  (APPENDIX  G).  At  the 
intermediate  higher  headquarters,  the  data  from  all  medical  facilities 


under  that  oonmand  is  ocnplled  and  used  to  produce  sumnary  r^>orts;  in 
the  USAF,  facility  -  to  -  facility  ccnparisons  begin  here.  Ihe 
sumnary  data  is  transmitted  to  the  Surgeon  General's  office  where  the 
intermediate  commands'  expense  and  performance  data  is  compared.  !Ihe 
final  st^  in  the  reporting  process  is  fcr  each  of  tt>e  armed  services 
to  forward  the  subject  data,  in  a  DCO  MEPR,  to  the  Assistant  Secretary 
of  Defense  (Health  Affairs).  Additionally,  information  copies  are 
provided  to  the  Assistant  Secretary  of  Defense  (Comptroller). 

UCA  Within  the  USAF 

With  the  intent  of  UCA  being  the  allowance  of  the  efficient 
management  and  utilization  of  resources  and  the  identification  and 
control  of  associated  expenses,  the  focus  now  turns  to  the  USAF  and 
WHNC  to  describe  the  manner  in  which  UCy^  functi(xis.  Within  the  USAF, 
there  is  a  multi-tiered  accounting  system  of  coded  obligation  and 
expense  transactions.  This  system  has  three  oonponents:  the 
Accounting  System  for  Operations,  which  yields  the  mcxithly  Operating 
Budget  Ledger  (OBL);  Responsibility  and  Cost  Center  (BC/OC)  codes;  and 
Elements  of  Expense/Investment  Codes  (EEIC)  v^ich  are  identity  codes 
for  expenses  that  are  costed  to  RC/OC.  An  RC  is  defined  as  "an 
organization  headed  by  one  person  who  hem  been  assigned  to  monitor 
financial  management,  and  who,  in  most  instances,  exercises  a 
significant  degree  of  control  of  resources  acquired  and  consumed."^ 

On  the  other  hand,  a  CC  "is  the  basic  production  unit  within  the  chain 
cf  ccrrur.d.  It  is  directly  identifiable  to  a  parent  command.  It  is 
subordinate  to  the  responsibility  center  and  denotes  the  basic 
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organizational  level  at  which  aggregation  of  expenses  is  meaningful."'’ 
These  concepts  relate  to  UCA  because  in  nost  cases,  the  OC  equates  to 
a  UCA  designated  Work  Center.  The  WOrk  Center  is  defined  under  the 
UCA  ^stem  as  having  to  meet  several  criteria,  but  the  most  uiportant 
are: 

1.  Have  identifiable  and  significant  expenses. 

2.  Have  assigned/allocated  manpower. 

3.  Have  allocated  {A^sical  space. 

Q 

4.  Have  meaningful  output  that  is  measureable. 

Knowing  these  relationships  and  the  previously  explained  cost 
reassignment  methodology  of  UCA,  one  can  begin  to  oonprehend  the 
relationship  of  UCA  to  the  USAF  Expense  Assignment  System. 

Costs  are  accumulated  within  the  CCs  of  the  MTF  by  the  element  of 
expense,  or  EEIC;  each  month  the  Resources  Manciganent  Officer  at  USAF 
HTFs  receives  an  CBL  showing  this.  This  listing  provides  the  basic 
financial  data  that  are  used  to  oonpute  the  the  UCA  defined  "product 
costs"  at  a  USAF  MTF,  such  as  WHMC.  But  this  is  only  part  of  the  data 
required  bo  produce  the  management  information  of  the  UCA  systan;  the 
performance  data  must  be  gathered.  This  is  accomplished  by  the  manu2d 
collection  of  the  performance  data  at  the  Wbrk  Center  level.  At  WHMC, 
thie  data  is  submitted  to  the  Trends  and  Analysis  section  for 
coipilation  and  submission  to  higher  headquarters,  edong  with  the 
quarterly  financial  data. 


A  recent  development  hcis  brought  a  new  feature  to  UCA.  In  March 


1982,  the  Office  of  the  Assistant  Secretary  of  Defense  (Health 
Affairs)  contracted  with  the  Federal  Data  Systems  Qxporation  to 
develop  and  install  an  automated  system  for  collecting  and  reporting 
!!CA  workload  data  in  Pathology,  Pharmacy,  eund  Radiology.  Ihe 
resultant  automated  system,  (it  went  on-line  at  WHMC  on  January  1, 
1984)  is  called  the  Automated  Source  Data  Collection  (ASDC).  Ihis 
system  will  increase  the  accuracy  of  reported  data  and  expedite  the 
coT^ilation  and  reporting  processes.  It  will  also  free  £UK;illary 
services  personnel  from  the  clerical  tasJcs  of  ccnpiling  the 
performance  statistics  for  their  particular  sections. 

Sj^ld  be  Used  to  Compare  Facilities*  Performance? 

As  iitdicated  in  the  introduction,  the  UCA  i^stem,  as  currently 
established,  does  not  provide  consideration  of  the  specific  types  of 
illnesses  treated  at  various  USAF  KTFs.  Also,  the  case  mix  concept 
has  a  bearing  on  costs  across  hospitals.  This  study  see)cs  to 
determine  if  UCA  patient  level  oosts  are  reflective  of  the  intensity 
of  resource  oonsunption  and  thusly,  reflective  of  the  case  mix  at 
..(UK,,  uata  analysis  of  the  sanpled  patients  can  provide  a  hint 

to  answer  the  question  posed  in  this  statement  and  therefore,  provide 
seme  insight  of  the  propriety  of  using  UCA  for  cross  hospital 
carparison. 
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CHAPTER  IV 


DATA  ANALYSIS 


Description  of  the  Sample 

A  frequency  distribution  of  the  sample  by  HCFA  CCW  (APPENDIX  H) 
shows  that  the  range  of  this  distribution  Is  0.2483  to  5.2624.  The 
most  frequent  CCW  displayed  Is  0.5417,  with  39  observation,  or  2.9 
percent  of  the  sample.  In  this  CCW  cell.  Less  than  three  percent  of 
the  sample  Is  In  the  heavier  (CCW  value  of  more  than  3.0)  weights. 

A  histogram  of  the  sample  cases  by  UCA  service  Is  shown  In 
APPENDIX  I.  The  UCA  services  shown  In  this  appendix  exceed  the  ones 
considered  for  sample  because  the  additional  services  were  not  listed 
as  final  accounts  In  the  UCA  MEPR  for  the  study  period.  As  can  be 
noted  by  examining  this  exhibit,  the  most  frequent  UCA  service 
represented  In  the  sample  was  Internal  Medicine.  The  next  most 
frequent  service  Is  General  Surgery.  As  was  explained  in  the 
Methodology  section  of  CHAPTER  1,  this  merely  represents  the  services 
Liiac  exhibited  the  most  number  of  cases  seen  at  WHMC. 

APPENDIX  J  shows  the  distribution  of  the  sample  by  the  Type  of 
Admission.  The  categories  considered  were  Direct  Admission, 
Transferred  In,  Admitted  from  Quarters,  Code  for  Record  Only  (or  Dead 
On  Arrival  —  there  were  no  observations  In  the  sample),  and  Pre- 
Admission.  The  1131  cases  of  Direct  Admission  shows  that  the 
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majority,  85.5  percent,  of  the  admissions  In  the  sample  were  directly 
admitted  from  a  WHMC  clinic.  The  189  cases  that  were  Transferred  In 
are  Indicative  of  the  referral  facility  status  of  WHMC.  This  may  or 
may  not  be  representative  of  the  proportion  of  transfer  cases  admitted 
to  WHMC;  there  are  no  statistics  that  this  writer  considers 
sufficiently  accurate  to  confirm  this  statement. 

The  sample  consists  of  786  males  and  537  females  (APPENDIX  K). 
Analysis  of  the  Beneficiary  Status  Indicates  that  the  majority  of  the 
sample  can  be  categorized  under  the  rubric  of  Active  Duty  (APPENDIX 
L).  The  two  categories  considered  for  retirees  were  those  who  retired 
after  a  tenure  period  (LOS)  and  those  who  retired  because  of  a 
disability  (DIS).  Dependents  of  retired  (RET-DEP)  and  dependents  of 
active  duty  (EAD-DEP)  comprise  41.6  percent  of  the  sample. 
Approximately  ninety  percent  of  the  sample  consisted  of  Caucasians, 
while  8.7  percent  of  the  sample  was  black  (APPENDIX  M).  The  majority 
of  the  sample  was  married.  APPENDIX  N  Indicates  61.0  percent  of  the 
sample  as  married  and  35.1  percent  as  single.  Of  the  1323  cases 
studied,  1302  were  discharged  to  home  (APPENDIX  0).  This  exhibit  also 
shows  that  there  were  five  transfer  cases  and  two  patients  left  WHMC 
Against  Medical  Advice  (AMA). 

APPENDIX  P  shows  that  the  range  of  Length  of  Stay  (LOS)  for  the 
sample  Is  two  days  to  over  100  days.  The  majority  of  the  episodes  of 
care  (76.9  percent)  required  ten  or  fewer  admission  days.  There  were 
seven  observations  that  had  LOS  over  100  days.  The  mean  LOS  for  the 
sampled  patients  Is  10.551  days.  The  mean  LOS  for  Quarters  2  —  4 


during  FY  82  was  9.9  days;  this  data  for  the  Quarter  FY  82  was  not 
available. 

The  UCA  Total  Cost  for  the  sample  by  episode  of  care  Is  shown  In 

APPENDIX  Q,  with  there  being  five  observations  In  the  $200.00  Interval 

and  174  observations  In  the  Interval  beyond  $5000.00.  The  mean  UCA 

Total  Cost  Is  $2819.49,  with  the  Standard  Deviation  being  $4750.56. 

APPENDIX  R  shows  an  analysis  of  this  frequency  distribution.  A 

histogram  was  constructed  showing  UCA  Total  Cost  per  case  as  the 

Independent  variable  and  the  number  of  sample  observations  within  each 

$3000.00  Interval  as  the  dependent  variable.  A  simple  look  at  the 

histogram  Indicates  that  the  distribution  Is  skewed  to  the  right.  The 

skewness  value  of  8.93  shown  In  this  exhibit  Indicates  the  degree  of 

asymmetry  since  the  expected  value  for  a  symetrlcal  distribution  Is 

zero.^  Since  the  skewness  value  Is  positive,  the  distribution  Is 

skewed  to  the  right;  this  value  Is  a  quantification  of  the  plctoral 

presentation  shown  In  the  histogram.  "Kurtosls  Is  that  property  of  a 

2 

distribution  which  expresses  Its  relative  peakedness."  The  kurtosls 
value  for  this  distribution  Is  128.71;  the  value  expected  for  a  normal 
distribution  Is  zero.  Most  Importantly,  the  "VALUE/S. E.",  the 
division  of  the  respective  values  by  their  Standard  Error,  are  of  a 
very  large  positive  magnitude  and  Indicate  that  this  distribution  Is 
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not  a  normal  distribution. 

The  UCA  Direct  Cost  for  the  sample  by  episode  of  care  Is  exhibited 
In  APPENDIX  S.  The  mean  UCA  Direct  Cost  per  episode  Is  $325.97,  with 
a  Standard  Deviation  of  $1011.46.  This  cost  per  episode,  as  the 


frequency  distribution  shows,  is  heavily  weighted  in  the  lower  costs 
area  —  approximately  81  percent  of  the  cases  exhibiting  a  Direct  Cost 
per  episode  of  care  at  less  than  $300.00  per  stay.  This  is  confirmed 
in  APPENDIX  T  with  a  histogram  showing  UCA  Direct  Cost  per  case  as  the 
independent  variable.  Once  again,  like  the  UCA  Total  Cost  per  case 
distribution,  a  very  skewed  distribution  is  observed.  The  skewness 
value  Indicates  a  very  asymmetric  distribution  and  the  kurtosis  value 
presents  evidence  that  the  sample  is  not  normally  distributed.  This 
is  further  confirmed  by  the  magnitude  of  the  "VALUE/S. E."  score. 

Examination  of  the  UCA  Support  Cost  per  episode  of  care  indicates 
that  approximately  80  percent  of  the  sampled  cases  could  be  attributed 
Support  Costs  of  less  than  $400.00  (APPENDIX  U).  The  mean  of  this 
distribution  is  $376.13,  with  a  Standard  Deviation  of  $814.20.  Again 
the  distribution  is  very  skewed  to  the  right  and  exhibits  non¬ 
normality  (APPENDIX  V). 

The  final  cost  considered  for  this  study  was  UCA  Ancillary  Cost 
per  episode  of  care.  A  sample  distribution  of  this  cost  is  shown  in 
APPENDIX  W.  The  mean  cost  per  episode  of  care  in  the  sample  is 
$1200.00,  with  a  Standard  Deviation  of  $2453.00.  The  range  of  cost 
per  episode  is  approximately  $50.00  to  greater  than  $990.00.  In  fact, 
examination  of  the  histogram  (APPENDIX  X)  for  this  distrlbuti  n 
indicates  that  there  were  approximately  120  patients  that  had  a  cost 
of  approximately  $65,000.00  in  Ancillary  Cost  for  there  admission 
period.  As  was  the  case  with  the  previously  examined  UCA  cost 
distributions,  evidence  shows  that  this  distribution  is  asymmetrical 


and  non-normal 


Analysis  A 


As  was  detailed  in  CHAPTER  I,  the  first  analysis  used  in  answering 
the  research  question  was  to  determine  if  UCA  costs  differentiate 
three  UCA  services  that  exhibited  different  aggregate  case-^ix 
complexities.  APPENDIX  Y  provides  an  exhibition  of  the  case-mix 
complexities  of  each  of  the  sampled  services;  this  index  is  labelled 
"MEAN.”  The  services  chosen  for  comparison  using  One-Way  Plxed 
Effects  Analysis  of  Variance  (ANOVA)  were  Cardio-Thoracic  Surgery, 
Neurosurgery,  and  Otorhinolaryngology  (ENT).  The  hypothesis  test  used 
in  this  analysis  was: 


H  :  No  difference  between  the  mean  costs  of  the  test  UCA 


services. 


H  :  A  difference  exists  between  the  mean  costs  of  the  test 
a 


UCA  services. 


Poenirq  of  the  ANOVA  Indicated  that  the  null  hypothesis  can  be 
rejected  at  the  stated  level  of  confidence  of  five  percent  with  a 
calculated  F  Value  of  10.1912  (p  ^  0.0001)  since  the  Value 

is  3.00.  This  calculation  shows,  overall,  evidence  that  UCA  does 
allow  differentiation  between  services  exhibiting  different  case-mix 
complexities.  Since  the  stated  degree  of  confidence  is  too  liberal 
for  pair-wise  comparisons  in  the  ANOVA,  Bonferroni's  method  was  used 
for  the  individual  comparisons  between  the  services;  for  these  tests 
the  degree  of  confidence  is  divided  by  the  number  of  tests  to  be 
performed  yielding  a  new  degree  of  confidence  of  0.0167.  Using  the 
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same  hypothesis  test,  only  on  the  basis  of  comparison  between 
Individual  pairs,  the  null  hypothesis  can  be  rejected  In  all  but  one 
case.  The  calculated  T  Value  of  -0.9889  (p  <  0.3241)  between  the 
Neurosurgery  and  ENT  services  provided  evidence  that  the  null 
hypothesis  cannot  be  rejected  at  the  stated  level  of  significance. 

Analysis  of  the  UCA  Direct  Cost  showed  similar  results.  The  null 
hypothesis  can  be  rejected  at  the  stated  level  of  significance 

Value  of  3.00)  %d.th  a  calculated  F  Value  of  14.7718  (p  ^ 
0.000).  Individual  palr-wlse  comparisons  between  the  services  allowed 
rejection  of  the  null  hypothesis  in  all  comparisons  except  between 
Neurosurgery  and  ENT  with  a  calculated  T  Value  of  -0.0870  (p  ^ 

0.9308). 

Analysis  of  the  UCA  Support  Cost  showed  similar  results.  The 
calculated  F  Value  of  7.1222  (p  ^  0.0011)  allowed  rejection  of  the 
null  hypothesis  for  the  overall  evaluation  of  equality  between  the 
mean  costs  of  the  tested  services.  The  Individual  palr-wlse 
comparison  results  change  In  this  test  because  the  null  hypothesis  was 
not  rejected  In  the  comparisons  between  Cardlo-Thoraclc  Surgery  and 
Neurosurgery  and  between  Neurosurgery  and  ENT,  with  calculated  T 
Values  of  -1.6812  (p  ^  0.0945)  and  -2.0854  (p  j<  0.0385),  respectively. 

The  final  analysis  was  focused  on  the  UCA  Ancillary  Costs  for  the 
patients  In  the  tested  services.  Hie  calculated  F  Value  of  11.7961  (p 
.  0.0001)  allowed  rejection  of  the  null  hypothesis  of  equality  of  mean 

costs  between  the  three  tested  services.  The  Individual  service 


comparisons  showed  statistical  significance  In  all  cases,  with  the 
exception  of  Neurosurgery  and  ENT.  The  calculated  T  Value  In  this 
test  was  -0.8720  (p  <  0.3844). 


The  second  statistical  analysis  performed  was  a  correlation 
analysis  to  determine  the  strength  and  statistical  significance 
between  the  calculated  WHHC  CCW  (shown  In  APPENDIX  Y  and  labelled 
"MEAN")  and  the  published  HCFA  CCW.  As  was  stated  In  CHAPTER  I,  the 
criterion  established  for  a  moderate  to  strong  correlation  factor  was 
the  range  Of  0.4  —  0.8.  The  calculated  correlation  factor  (r)  was 
0.4259.  This  Indicated  that  the  strength  of  this  relationship  Is 
minimally  moderate.  This  relationship  was  evaluated  for  statistical 
significance  using  the  hypothesis  test: 


The  population  correlation  coefficient  equals  0. 

H  :  The  population  correlation  coefficient  does  not  equal  0. 

& 

If  the  population  correlation  coefficient  equals  one  or  negative  one, 
there  Is  a  perfect  positive  or  negative  correlation  between  the  two 
variables,  respectively.  If  the  population  correlation  Is  zero,  the 
two  variables  are  not  correlated.^  The  crltcal  T  Value  (d.f.  -  252, 
confidence  level  established  at  0.05)  was  1.96.  The  calculated  T 
Value  of  7.472  (p  0.0001)  Indicated  statistical  significance  at  the 
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established  level  of  confidence  end  evidence  that  the  two  variables 
were  correlated. 

Analysis  C 

The  final  test  used  In  this  evaluation  of  UCA  Total  Costs  at  the 
patient  level  was  to  determine  If  there  are  differences  between 
military  and  civilian  hospitals  with  regard  to  patient  caracterlstlcs 
that  could  potentially  affect  resource  consumption.  With  the 
dependent  variable  established  as  the  HCFA  cost  by  DRG  and  the 
Independent  variables  being  UCA  DRG  cost,  patient  age,  patient  sex, 
the  type  of  patient  admission,  and  the  patient  beneficiary  type,  a 
forward  stepwise  regression  was  performed.  The  hypothesis  test 
performed  to  evaluate  the  regression  variables  was: 

H  :  The  overall  regression  Is  not  significant  (or  the 
o 

Independent  variable  does  not  significantly  predict  HCFA 
cost  by  DRG). 

The  overall  regression  Is  significant  (or  the 
Independent  variable  does  significantly  predict  HCFA 

cost  by  DRG).^ 

The  critical  F  Value  was  3.84.  The  UCA  Total  Cost  per  patient  was 
controlled  to  be  the  first  variable  considered;  In  subsequent 
Iterations,  the  Independent  variables  were  allowed  to  enter  the 
equation  with  out  restriction.  The  UCA  Total  Cost  was  the  most 
significant  variable  considered  with  a  coefficient  of  determination 


value  (r^)  value  of  0.1273  and  a  calculated  F  Value  of  192.61.  The 

2 

next  variable  to  be  entered  was  patient  age.  The  resultant  r  value 

considering  both  variables  was  0.1843,  showing  statistical 

significance  with  a  calculated  F  Value  of  149.17.  The  next  variable 

considered  was  Duty  beneficiary  status;  only  Active  Duty  status  was 

accepted  as  significant.  No  other  variables  were  considered 

2 

statistically  significant.  The  resultant  r  value  for  all  three 
variables  %fas  0.1982,  showing  statistical  significance  with  a 
calculated  F  Value  of  81.47.  The  resultant  predictive  nodel  Is: 

HCFA  DRG  Cost  -  2713.50781  +  0.20981  (UCA  DRG  COST)  +  27.65864 
(Patient  Age)  -  472.56790  (SEX)  -  759.01672  (BENEFICIARY  STATUS). 

No  other  variables  considered  were  statistically  significant.  The 
2 

overall  r  value  indicates  that  the  considered  variables  are 
statistically  significant  In  accounting  for  approximately  19  percent 
of  the  varlabllty  In  HCFA  DRG  cost. 

This  model  using  the  Standardized  Regression  Coefficients,  for 
comparability  of  the  Interaction  of  the  coefficient  weights.  Is  shown 
below: 


HCFA  Cost  -  2713.50781  +  0.341  (UCA  DRG  COST)  +  0.194  (PATIENT 
AGE)  -  0.079  (SEX)  -  0.122  (BENEFICIARY  STATUS). 
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CHAPTER  V 


OONCliJSICMS  AND  RBOQMMENI»TIC]NS 


dmclusions 

This  research  paper  has  cxxipared  VfflNC  UCA  costs  by  DRG  to  HCFA  DRG 
costs  to  determine  the  degree  of  oon{>arability.  A  subordinate  purpose 
was  to  determine  if  UCA  costs  reflect  the  phenomenon  of  case-mix.  The 
results  of  the  study  show  that  UCA  costs  at  WHNC  (as  calculated  by 
episode  of  care)  do,  on  the  whole  reflect  case-mix  by  allowing  for 
differentiation  of  mean  costs  between  three  of  the  sanpled  UCA 
services  and  that  WHMC  UCA  costs  do,  albeit  to  a  small  extent,  compare 
to  HCFA  DRG  costs. 

« 

The  use  of  the  ANOVAs  to  test  for  differentiation  of  costs  (by 
episode  of  care)  between  services  indicated  that,,  overall,  UCA  does 
allow  differentiation  between  three  of  the  sanpled  services  that 
eidiiL/ited  different  HCFA  case-mix  indices.  At  least  at  the  UCA 
service  level,  this  provides  evidence  that  UCA  costs  reflect  the 
differences  in  types  of  patients  treated  when  the  case-mix  measurmnent 
is  based  on  resources  consumed  (as  in  the  case  of  DRGs).  However,  in 
four  pair-wise  comparisons.  Neurosurgery  and  ENT  were  not  shown  to 
have  mean  costs  that  were  significantly  different.  Also  in  one  pair¬ 
wise  comparison,  Cardio-Thoracic  Surgery  and  Neurosurgery  were  shewn 
to  exhibit  equal  means.  This  indicates  that  UCA  costs  may  allow  f(xr 
differentiation  between  services,  but  not  to  the  degree  that  vKxild  be 
desirtible  for  oonfiarison  of  cost  efficiency. 


The  correlation  analysis  was  shown  to  be  In  the  acceptable  range 

for  a  moderate  relationship  strength.  However,  the  correlation 

coefficient  (r)  of  0.4259  is  not  overwhelming.  This  is  highlighted  by 

2 

the  fact  that  the  coefficient  of  determination  (r  )  value  of  0.1814 
Indicates  that  the  HCFA  CCU  (as  an  Independent  variable)  explains  only 
approximately  18  percent  of  the  variation  In  the  UCA  CCW  (as  the 
dependent  variable). 

Four  of  the  prediction  model  Independent  variables  were  useful  In 
explaining  some  of  the  variability  In  the  HCFA  cost.  However,  less 
than  20  percent  of  the  variation  In  the  HCFA  cost  by  DRG  was  explained 
by  the  test  variables. 

One  caveat  exists  that  begs  the  reader's  attention.  Some  of  the 
UCA  costs  used  In  this  study  were  discovered  to  be  of  questionable 
value  during  statistical  analysis.  The  main  figure  that  fits  this 
category  Is  Oncology.  As  may  have  been  noticed  In  Appendix  B,  there 
are  no  direct  costs  listed  for  this  service.  It  Is  impossible  to  have 
patient  days  In  a  service  and  no  direct  costs  for  treating  those 
patients.  This  shows  an  Inherent  weakness  In  the  data  gathering 
capacity  of  the  UCA  system.  This  problem,  however,  seems  to  have  been 
ameliorated  at  WHMC  during  the  past  year. 

Recommendations 


Even  with  the  positive  results  shown  by  UCA  DRG  costs  with  respect 
to  HCFA  DRG  costs,  the  statistical  analyses  In  this  paper  show  that 
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there  Is  still  a  great  deal  of  unexplained  variation  between  the  two 
different  cost  methods.  Also  the  extent  to  which  UCA  differentiates 
between  services  exhibiting  different  case-mix  complexities  allows  for 
the  questioning  of  the  comparlablllty  of  UCA  costs  between  facilities 
exhibiting  different  case-mix  weights  when  Judging  ecnomlcal 
efficiency  of  the  operation  of  those  compared  facilities.  This  was 
but  one  study,  however,  only  concerned  with  one  USAF  facility.  There 
are  numerous  other  USAF  facilities  that,  presumably,  exhibit  different 


h'". 

K.-. 
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case-mix  complexities.  It  Is  uncertain  to  this  student  what  study 
results  could  be  derived  If  a  similar  study  were  to  be  performed  In 
all  of  those  facilities. 

To  either  confirm  or  deny  the  results  of  this  study,  further 

studies  should  be  accomplished  to  determine  If  UCA  DRG  costs  do 

compare  to  HCFA  DRG  costs.  If  UCA  costs  are  to  be  used  to  compare 

facilities  for  economical  efficiency,  their  validity  for  reflecting 

case-mix  should  be  confirmed  or  denied.  More  Importantly,  If  a 

budgetary  methodology  based  on  DRG  costs  that  are  calculated  by  use  of 
* 

UCA  costs  Is  to  be  developed  by  the  USAF  (or  any  other  DOD  service), 
UCA  validity  for  case-mix  must  first  be  established.  This  can  only  be 
accomplished  by  further  study  Into  this  area. 


hi: 


For  the  reasons  enumerated  here,  this  writer  recommends  further 
study  Into  the  area  of  case-mix  measurement  systems  In  USAF  medical 
treatment  facilities.  These  studies  should  seek  to  prove  UCA  validity 
as  a  reflection  of  case-mix  for  inter-  and  Intra-faclllty  comparisons. 
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SAMPLED  UCA  SERVICES 
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•  tc  CKOLPS  (CII6S)t  RCLATtVC  bCICfilKG  fACtCRS*  »::»CTRIC  HttN 

I, -..‘In  tf  SThT  CUlcICR  CUTOFf  FClItTS  VSCO  IN  INC  PROSFCCTIVC  FFTFCNf  STSTC 


REPORT  OF  PATIENTS  • 


llifO«riN6  fAClLITY  MO  UlCAnOM 


DAILY  AVERAGE  STKINGIH  SERVED  TOR  HCOICAL 
CAKE,  EADMILIURY  PERSONREL 


9KFOMTS  CONTROL  SnfM>t 


ffOlOO  COVCOEO 


OAU  iMDIMO 


DEATHS 


AIM 

ARMY 

NAVY 

FOHa 

MARINC 

A 

■ 

C 

f*ATUNT.  NOWllATTkC 


rATitNT.  OATTVC  CASUALTY 


DIAGNOSTIC  TESTS  AND  EXAMINATIONS, 
AND  PRESCRIPTIONS 


OUTPATIINE  and  quarters  PATIENT  VISITS  FOR 
OHSEKVATION,  DIAGNOSIS,  TREATMENT,  FLIGHT 
OR  OTMCK  compute  PIIYSICAI^  EXAMS 


total 

IN* 

QUTPHT  ANO 

fATIDlT 

OTR  PNT 

A 

B 

c 

PCHtfINNIA.  CATCOOMY 

TOTAL 

laTLNUiO  AU 

NIL 

AIR  FOHCC 

AO  MIMHINS  NUNMIL  UNIf  SVC 


X-RAV  TUMS  CKrOSCO 


rtUOHOSCOPIC  (KMI 


ROUTINC  II  LUO  (CO*l 


OTHCR  SRCC  CAROIOVASC  STUOICS 


•MR*S 


VCNTtLOMCTRV 


OTHCN  SPiC  PULM  FUNCT  TCSTi 


AUOIOCRMS 


RCFRACTIOMS 


OASTROSCOPieS 


PNOC TOS I  O«0 1 DOSCOP I CS 


othlr  lnooscopics 


PSYCHOLOGICAL  TfSTt 


LABORATORY  SPCC  PRCS 


pRfscRirriONS 


Vli«  EAD  MIL  PATIENTS  EXCUSED  FROM  DUTY 


t^lHXR  V  jSjT  AND  pHYS  ICAL  J.XAH  QATA 


FLICHT  PHYSICAL  CRAMS 


OTHLR  COmPLITC  PHVSICiM.  CRAMS 


IIB4UNI  tAtlONi 


TOTAL  VISITS  FOR  TRCAmilfT 


VISITS  BY  IHBIVIUUAL  APPqINTMINT 


OlACNOftS  CATCOMir 


TOTAL 


DISCASC 


NOHbAllLC  INJURY 


AIRCRAFT 


MOTOR  VfHICLC 


OFHIR 


BATTLf  Casualty 


REPORT  OF  PATIENTS 


HEl'ORT  CONIkOL  SYkUUL 


MSPOMTlNe  PAClLITV  AHO  LOCATION 


PCRIOO  COVCNLO  I  OATS  CNOINO 


D  DATA.  ACCORDING  TO  CLINICAL  SPECIALTY  OR  ANCILLARY  SERVICE  INVOLVED 


R^FCARALS 


SRCCIALTY  OR  SERVICC 


TOTAL 


CLINIC  tiifi  victa 


OLNARAC  PRACTICC 


kMLKGLNCV  ROOM 


MCO  SVC 
Outpatient  p^oy  by 

INPATIENT  AND  QTR 
PATIENT 

A  ■  C 


•  kO  OCCUPANCY  OATt.  TNANilkNTa 


TRANailNf  ttUS  OCCuPiCO,  MAIIMUM  OAT 


•  lU  UCCUPAMCV  DAYS  IN  NOnFCO  NOSPS 


DATE  NkPOAT  PPf PARED 


TYPED  OR  PRINTED  NAME  AND  6MADE 


REPORT  OF  PATIENTS  >  HOSPITAL  SUPPLEMENT 


Ni^OIITlM^  FACllllV  ANP  tPCATlpH 


REHOhT  CONTHOL  SVmUOL 


KRIOO  COVCNCP  DATC  (NOlH^ 


INFATIEHT  ADMUSIOMS  AND  INPATIENT  DATS 


CATEGORY  OF  PATIENT 


ALL  PATIENTS  •  TOTAL 


CITCNOCO  AO  MIL 


AIO  FORCC 


AAMV 


INPATIENT  ADMISSIONS 


total  I  Av  TRANSFCII 


DAYS 

SUBSISTING 

OUT 

C 


DAYS  OCCUPYING  BEDS 


total  1  PAlllNT  PAIO 


MAW  -  MARlNf 


MfMMCIlS.  NONMIL  UNIF  SCNVICC 
COAST  6UAIIP 


PUNLIC  HLALTH  SCNVICfc 


NO  AA 

Nil  INLU  MIMBINS 
AIN  *ONCC 
ANMV 


NAiT  I  •  MAN  INC 

CUALI  NuANU 

PUNllC  NCAL IM  SCNVICC 

N  O  *  A 


UCKMOINIS,  UNIF  SlRViCC 


ACTIVI  UUfV,  AIN  f  ONCC 


ACTIVC  OUTV.  ANMV 


Ak  t  l«l  UU«  1 .  «A«  I  •  MAM  INI 

RITINLU  AMU  UCClASlO  AIR  FOMCl 


RllINtU  AMU  UlCf AStU  ARMT 


NiT:MI>  AMU  UlClASiU  NAVY  •  MARINI 

fOASl  SUANU 

PUVl  1C  NCALiH  SCRVICC 

f-IO  A  A 

SPli  lAl  CATlfcilNIlS 

AkkliU  AHli  mluimal  militant 

UtPN  Uf  ALIliU  ANU  NiUTNAt  MILITAMY 
UIMN  U»  AUTH  CIVILIAN  CMPlOYtiS 


OMr  H  r  N  L  M  C  I  AHt  L  » 

Ull.lN  IMt'lUVltS 
VA  Rl  Ml  I  K.  lANIiS 
PNISON«N%  it*  IVAN 

Aii 


_ DISPOSITION  OF  inpatients 

AF  ANMT 

Type  op  disposition  i 

_ _  jA  _  • 

TOTAL 


1  VIV 

BED  CAPACITY  DATA _ 

1  1 

1  NOMMAL  [ 

[uliliHAIIO 

LIVIRIRTHS 


FCTal  OfATHS  (  20  Cuiiipl  wkh  t  ) 


OPERATING  BED  DATA 


RIOS 

RASSINCTS 


COST  OCA 
CEWIER  CXX3E 

455104  AAXD 

455105  AAXE 
455106  AAXF 
455108  AAXH 
455109  AAXI 
455111  AAXJ 
455112  AAXR 
455114  AAXM 
455115  AAXN 
455116  AAXO 
455117  AAXP 
455122  ABXA 
455123  ABXC 
455124  ABXD 
455125  ABXE 
455127  ABXS 
455131  ACXA 

455132  ACXB 

455133  ACXC 
455141  ADKA 
455143  ADXC 


ORGANIZATIGNAL 

EESCRIPnCW 

Medical/surgical  Nursing  Unit  4  (Medical 
Evaluation  Board/Physicad  Evaluation  Board  Wcund) 

Medical/Surgical  Nursing  Unit  5  (Self  Care) 

Medicad/Surgiced  Nursing  Unit  6  (Cooperative  Care) 

Medical/Surgical  Nursing  Unit  8  (Intermediate  Care) 

Nedical/Surgical  Nursing  Unit  9  (Intensive  Care) 

Medic3d  N’jrsing  Ifriit  1  (General  Medicine) 

Medical  Nursing  l^it  2  (Coronary  Care/Telemetry) 

Medical  Nursing  ttiit  4  (Hematology/Onoology) 

Medical  Nursing  ttiit  5  (Neurology/Dermatology) 

Medical  Nursing  Unit  6  (General  Medicine) 

Medical  Nursing  Unit  7  (Medical  Self-Care) 

Surgical  Nursing  tAiit  2  (Surgical  Preadmission) 

Surgiced  Nursing  Unit  3  (Genered  Suraery) 

Surgical  Nursing  Iftiit  4  (ENT  &  O[^thalinology) 

Surgical  Nursing  Unit  5  (Niscell^meous  Surgery) 

Surgical  Nursing  Unit  7  (General  Surgery) 

Obstetric/Gyneoology  Nursing  Unit  1 
( Cynecology/Onoology ) 

Obstetric/Gynecology  Nursing  Unit  2 
(Pos4>artuiVlabor  &  Delivery) 

Obstetric/Gyneoology  Nursing  Unit  3  (Antipartum) 

Pediatric  Nursing  Uiit  1  (Pediatrics) 

Pediatric  Nursing  Unit  3  (Pediatrics  Intensive 
Care) 


455144  ADXD 


Pediatric  Nursing  lAiit  4  (Nursery) 


CDST 

UCA 

ORGANIZATIONAL 

CENTER 

CODE 

DESCRIPTION 

455151 

AEXA 

Orthopedic  Nursing  IMit  1  (Orthopedics/General 
Surgery) 

455152 

ABXB 

Orthopedic  Nursing  Unit  2  (Orthopedics) 

455161 

APXA 

Psydiiatric  Nursing  Unit  1  (Psychiatric) 

455162 

AFXB 

Psychiatric  Nursing  Unit  2  (Psychiatric) 

455163 

APXC 

Psychiatric  Nursing  Unit  3  (Substance  Abuse) 

455311 

AAA 

Internal  Medicine 

455312 

AAB 

Cardiology/Telemetry 

455313 

AAC 

Coronary  Care 

455314 

AAD 

Dermatology 

455315 

AAE 

Endocrinology 

455316 

AAF 

Gastroenterology 

455317 

AAG 

Hematology 

455318 

AAH 

Intensive  Care  (Medical) 

455319 

AAI 

Nejrfirology 

455321 

AAJ 

Neurology 

455322 

AAK 

Oncology 

* 

AAL 

Pulmonary  (Non-IB) 

455324 

AAM 

Rheumatology 

455325 

AAZ 

Infectious  Disease 

455327 

AAZC 

Allergy 

455328 

AAZD 

Pulmonary  (IB) 

455331 

ABA 

General  Surgery 

455332 

ABB 

Cardiovascular/Itjoracic  Surgery 

ABC 

Intensive  Care  (Surgical) 

455334 

ABD 

Neurosurgery 

109 


ooer 

CENTfK 

UC^ 

(DDE 

ORGANIZATIGKAL 

DES(3irPn0N 

455335 

ABE 

Opthalnology 

455336 

ABF 

Oral  Surgery 

455337 

ABG 

Otorhinolaryngology 

455338 

ABH 

Pediatric  Surgery 

455339 

ABI 

Plastic  Surgery 

455342 

ABR 

Urology 

455343 

ABZA 

Organ  Tremsplemt 

455344 

ABZB 

Eland  Surgery 

455345 

ABZC 

Vascul2u:  Surgery 

455351 

ACA 

Gynecology 

455352 

ACB 

Obstetrics 

455361 

ADA 

Pediatrics 

455362 

ADB 

Nursery 

455363 

ADC 

Neonated  Intensive  Care  Unit 

455371 

AEA 

Orthopedics 

455372 

AEB 

Podiatry 

455380 

AF 

P^chiatry 

OUTPATIENT  CKRE 

455^02 

BI 

Qnergency  Medical  Care 

4D5403 

BJ 

Flight  Medicine 

455411 

BAA 

Internal  Medicine  Clinic 

455412 

BAB 

Allergy  Clinic 

455413 

BAC 

Cardiology  Clinic 

455414 

BAP 

Dermatology  Clinic 

455415 

BAE 

Diabetic  Clinic 

\  V 


COSI 

CEXnER 

OCA 

CODE 

ORGANIZATIONAL 

OESCRIPnON 

455416 

BfiF 

Endocrinology  Clinic 

455417 

BAG 

Gastroentrology  Clinic 

455418 

BAH 

Hanatology  Clinic 

455421 

BAJ 

N^rology  Clinic 

455422 

BAR 

Neurology  Clinic 

455423 

BAL 

lAitrition  Clinic 

455424 

BAM 

Oncology  Clinic 

455425 

BAN 

Pulmonary  Disecise 

455426 

BAO 

Rheumatology  Clinic 

455427 

BAZ 

Infectious  Disease 

455431 

EBA 

General  Surgery  Clinic 

455432 

BBB 

Cardiovascular/Thoracic  Surgery  Clinic 

455433 

BBC 

Neurosurgery  Clinic 

455434 

BBD 

Ophthalmology  Clinic 

455435 

BBE 

Organ  Transplant  CLinic 

455436 

BBF 

Otorhinolaryngology  Clinic 

455437 

BBG 

Plastic  Surgery  Clinic 

455439 

BBI 

Urology  Clinic 

455451 

BCA 

Family  Planning  Clinic 

455452 

BCB 

Gynecology  Clinic 

455453 

BCC 

Obstetrics  Clinic 

455461 

BCA 

Pediatric  Clinic 

455462 

BDB 

Adolescent  Clinic 

455463 

BDO 

Well-Bal:^  Clinic 

455471 

BBA 

Orthopedic  Clinic 

vVsv.’.v. 

Ill 


ooer 

CbNllIK 

1X3^ 

CDDE 

ORGANIZATIONAL 

EESCRIPTION 

455472 

BEB 

Cast  Clinic 

455475 

BEE 

Orthopedic  ^ipliance  Clinic 

455476 

BEF 

Podiatry  Clinic 

455481 

BFA 

P^chiatry  Clinic 

455482 

BFB 

Psychology  Clinic 

455483 

BPC 

Child  Guidance  Clinic 

455484 

BFD 

Mental  Heedth  Clinic 

455491 

BHA 

Primary  Care  Clinic 

4D5491 

BHA 

Dispensary  Primary  Care  CLinic 

455492 

EHB 

Medical  Examination  Clinic 

455493 

BHC 

Optometry  Clinic 

455494 

BHD 

Audiology  CLinic 

455495 

BHE 

Speech  Pathology  Clinic 

IXNTAL  SERVICES 

455511 

CA 

Dentad  Services 

4B5511 

Dunn  Dent£d  Services 

455513 

OC 

Dental  Prosthetic  Laboratory 

4B5513 

CC 

Dunn  Dental  Prosthetic  Laboratory 

ANaLLARY  SERVICES 

455610 

EA 

Pharmacy 

4D5610 

EA 

Dispensary  Pharmacy 

455621 

EBA 

Clinical  Pathology 

4A5621 

CBA 

Clinical  Pathology  (Inmunology) 

4B5621 

EBA 

Clinical  Pathology  (Microbiology) 

4C5621 

EBA 

Clinical  Pathology  (Automation) 

-v-Sv' 
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UCA 

CODE 

4D5621 

EBA 

4E5621 

EBA 

4F5621 

EBA 

4G5621 

EBA 

4H5621 

EBA 

455622 

EBB 

4A5622 

EBB 

455623 

EBC 

455631 

DCA 

4D5631 

DCA 

455632 

DCB 

455641 

DDA 

455642 

EDB 

455643 

EDC 

455644 

EDO 

455645 

455651 

EEA 

455652 

455661 

KA 

4A5661 

IFA 

4B5661 

DFA 

OfGANIZATIONAL 

EESCMPnON 


Dispensary  Clinical  Pathology 

Clinical  Pathology  (^secial  Chemistry) 

Clinical  Pathology  (Laboratory  Training) 

Clinical  Pathology  (Central  Operations) 

Clinical  Pathology  (Hematology) 

Anatomical  Pathology  (Cytology) 

Anatomical  Pathology  (Histopathology) 

Blood  Bank 

Diagnostic  Radiology 

Dispenseuiy  Dieignostic  Reidiology 

therapeutic  Radiology 

Elc  trocard  ioga{4iy 

Electroencef^lography 

Electroinyelogra{^ 

Pulmonary  Function 

Cardiac  Catheterization 

Central  Sterile  Supply 

Central  Materiel  Services 

Central  Processing  And  Distribution  -  E 
Items 

Anesthesiology/Recovery  Room 
Recovery  Room  Nursing 
Adv2uioed  Life  Support 
Surgiced  Suite 
Same  Day  Surgery 
Hemodialysis 


ORGANIZATIONAL 

DESCRIPTION 


455681 

DBA 

Inhalatioi/Pespiratory  Hierapy 

455682 

EHB 

Occupational  Therapy 

455684 

CHD 

Physical  Therapy 

455685 

EHE 

Social  Workers 

455690 

DI 

Nuclear  Medicine 

4A4590 

DI 

Health  Physics 

SUPPORT  SERVICES 

455240 

EE 

Materiel 

344250 

EDB 

Operation  of  Utilities 

455260 

EDC 

Maitenanoe  of  Real  Property 

455270 

EZX) 

Minor  Construction 

455280 

ek; 

Other  Engineering  Support 

455701 

EK 

Anhulatory  Care  Adninistration 

455720 

ES 

Ccninand  and  Administration  Support 

455721 

EBYB 

Conmunications 

455723 

BOB 

USAF  Consumer  Health  Educaticm  Program 

455732 

BCB  * 

Police  Protection 

455741 

EDA 

Plant  Management 

455743 

E13G 

Tk'ansportation 

455750 

EIF 

Housdceeping 

455760 

BS 

Biomedical  Equipment  Repair 

455770 

m 

Linen 

455781 

EIA 

Dietetics 

455782 

EIB 

Subsistence 

455790 

EJ 

Inpatient  Affairs 

GOST  UCA 
CBTIER  QDDE 

455812  FAB 
455815  FAE 
455818  FAH 


QRGANIZATIGNAL 

EESCRIPTIOW 

SPECIAL  PROGRAMS 

Area  Dental  Laboratory 

Alcohol/Drug  Rehabilitation  Program 

Clinical  Investigation  Program 


Extenudly  Sponsored  Continuing 

Health  Education 

4A585 

FAL 

Hospital  Services 

4B5845 

FAL 

Conmon  Support 

4C5845 

FAL 

Dent2d 

4D5845 

FAL 

Dispensary 

4E5845 

FAL 

Clinical  Investigation 

4F5845 

FAL 

Environmental  Health 

4C5843 

FAL 

Education 

455851 

FBAA 

Bioenvironmental  Engineering 

455852 

FBAB 

Environmental  Health  V 

455853 

FBB 

Lmunization 

4D5853 

FBB 

Dispensary  Inmuni rations 

455854 

FBC 

Gonmunity  Nentad.  Heedth  Agen^ 

455861 

FCA 

Supplemental  Care 

455862 

FOB 

Military  and  Civilian  Guest  Lecture  Program 

455863 

FCC 

CHAMPUS  Beneficiary  Support 

455864 

FCD 

Support  to  Other  Military  Activities 

455871 

FDA 

Contingency  and  Emergency  Operations 

4A5871 

FDA 

Disaster  Preparedness 

4B5871 

FDA 

Mobility  Program 

Non-Patient  Pood  Operations 


455873  Fix: 


455875 

455879 

455880 

455891 

455892 

455893 

455894 

455933 

455961 


ORGANIZATIONAL 

EESORIPTION 


Ini tied  Outfitting 

Red  Flag 

NEINC  Dedication 

Patient  Treuisportation 

Travel/Materiel  for  Patient  Moves 

Aeroroedical  Staging  PacilityAransient  Patient  Care 

Military  Patient  Personnel  Administration 

Armed  Forces  Whole  Blood  Prooessing  Laboatory 

Active  IXity  Care  in  Non-Defense  Facilities 


WHMC  Tri -Service  Management  Information 
Systems  (Reimbursments) 


455882 

FDZ 

Automated  Health  Records 

455883 

FDZ 

General  Sw^jport 

455884 

FDZ 

Medical  AdninistrationNanagement  System  Revised/ 
Tri-Service  Patient  Adninistration  System 

WHMC  Education 

4A5843 

FAJ 

Medical  Photography 

4B5843 

FAJ 

Medical  Library 

4C5843 

FAJ 

Education  Directorate 

4£^U43 

FAJ 

Audio-Visual  Aids 

4F5843  FAJ  Illustrations 

DOO  MLOICAL  EXHENSt  AND  PERFORMANCE  REPORT  ^ 
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PART  1  •  DIRECT  PATIENT  CARE  /D4rr<*l  Extutmtt  Support  and  Ancdlory  Srrvic*,‘$  Axdigiuntntt  and  tvt  fortnuni'€} 

INPATIENT  CARE 

DISPOSITIONS 

TOTAL  expenses  INCLUDING 
CLINICIAN  SALARY 

CLINICIAN  SALARY 
LXPtNSE 

occupied 
tibU  DAYS 

MCDiCAL  CARE 

SURGICAL  CARE 

OttSTETRiCAUGYNECOLOOlCAC  CARE 

PiOIATRiC  CARE 

ORTHOPEDIC  CARE 

PSYCHIATRIC  CARE 

TOTAL 


AMBULATORY  CARE 

TOTAL  OUTPATIENT  EXPENSES! 

i 

OUTPATIENT  VISITS 

inpatient  visits  ^ 

MEDICAL  CARE 

SURGICAL  CARE 

OttSTL  rHiCAL/GYNECOLOQICAL  CARE 

PtUlATRIC  CARE 

I 

\  ORTHOPEDIC  CARE 
) 

t  PSYCHIATHIC/MENTAL  HEALTH  CARE 

J 

.  FAMILY  PRACTICE  CARE 

il 

jPHIMARy  MtOlCAL  CARE 

I 

I  kMERGENCV  MEDICAL  CARE 

'  FLIOMT  MEDICINE  CARE 

» 

I 

^UNOEHbiAb  MEDICINE  CARE 

I 

\  TOTAL 


DkNTALCAHE 

At  it  HVICES 

1 

I 

p 

’(itN?AL  I  AIIOHA  ruHit  !> 

!*>*•  i  ii/id  J 


TOTAL  EXPENSES 


weighted  dental  procedure 


WMGHTtD  Dl  NT  AL  PHOi»THLT  K 
WO  Hit  UNIT 


*u(4(«rin«««Vnji-ai<  s' rsN'N»oei666c><><x><~«>hnhhnrin<r«r>nn  »•>«<«««••  NN  I' KNsaiaaie'fre 
K^'*nonant»n«si«Nf«-<«nio>««ciinixxnx(»><~ni«o«<NM>»naxnN«>xNni»nnxxninnnM>»a>»NMa 

U 

«•«•  m  ^ 


€tt^U 

2  r,» » 

21  -v  N 

^  m  rw  o» 

i--- 

> 


fsKo«-ooa«««-«2i««ign»'«9'riitfiar^^qBnN40««4ror«nfrO'«K«Nnoi-«v«o4oiQ«iaciQ 
—  o^<^4^.na«inag4n'4Knlno^«^’0«^ni1521l3D••QK3o>9^••l^>^o«^'314«491 
9/>2i/)4r2Nar22io-o*««No«*ina»»««2N«amonap«*n««tfi9i^pr2n«^a)qDO»^r<i4'a2i^«a 


g«*n««tfi2i^pr2n4a)qDo»^rii442i^«a 
r«MNr«rtin<*i#»2ioA«)b‘i44N99er>4^ 


»■  e-  /•  on 

a  N  ♦  ^ 

^  n  r»  rj 


•  ri  M  tt  n  M  M  n  N  n  M  rv  (\f  ru  »  r2  r4  Ta  fa  4%  r. .%  ;«  :.  y.  r.  r.  t.  -r  ■: 


”u6»~~'^~-nin<riinihh««««hrifi«-a«saa»»»»66666'>~NnininMiFin«n(rin«saafr»»»o6"-x-ni 
X  'a'««-44'«'0'«'a'0'a'a'0'a'«'a-a<a'««'«'0«'a444'0a4NsNsNsssKKstvssssNsssNsssssoasaaoo 

w 

ae^nnninxnn~nxNonnni«i<<«nxnnnaa*<aflf«nN>»Nxnio~*~flininianisn»~n»'nir(«nn»on'«nn-« 
SlGio6eooo6dod6'^6oo6o66oda66  6  6666e666d6>«6666666b-66o6~6o6666-6odood 


*-r;.-iif»p:..nfii  —  *-«rin<r*ns-<  —  s-  -«sno-«  — 


—  ni-an-M-tiin-a-nwtK-. 

••  «•  M  C|  f)|  «• 


0tf)44«*in<^.'Mr4n49«9»»00>»^«N«^4^f‘jnaN02^p2i«a«^-ariirifr««««frnnNKr4wia4^0n4>54««9«0A 

r*>99a9-»OOOOp««r4f4C4r4««««A44N99a^^?P>*«*an«2AAKN99a>0‘»P^OOOO«*«*t‘nnvANNi’‘4«« 

^a9^.Saao'»■»9^^0‘0'a^a'•■»»»•»•»■ff‘•‘0‘>F5^»‘»^5ooooooooooooooooo*«-<-•-**••«•••••••«-*«^il^ird 


t«»cwonr»o^n44909f«<«Mna<*a«4A«ci»(hAAf^ 


^uAn^NNa90>»»^00•««-••rvan|rvncnna«AAAA4•#^>s900p••••nr2r)lf«nni<rA44<«^^^»K9a»^»‘4‘O0p 


m 

cjaa«*ACir«.nnAMn«*aofAn«A«Ba^««nr2««Ao«d(«n 

i»'*^00  OOdOOOOOOOOOOOOO  oooooo  o  o 
u  **  ** 


a^«*nr2««Ao«dMn«*ni»««4««9ri»«4nr2nr«a«99AniA4«ara*»«*4««N«*A««ni 

66666od«*096««6oo66«^6«^o66o6666-oo66o6«^66bo6ood 


Kn^A4afr«^4nv•«on^»«•*K«•0fA•«a^«•Nn••rJnvnl(tl-9••4n4tD4fvnnaA««»N 

Zm  «•  vaadadf^aa  aaad 


••;  0-0  0 
9'  y  t^Tft 
n  A  <:  4 

C3  c  a 


jooaoopdbbd 


^^••aBonssxnara-sonsaexxvnonnai 
-  -  *  '>3''--i>»nini>Sn««d(id«)'«dd»d~«~-< 


iae«»o«n»'*asansaN»nisn'«a»o-e«*Oon«i'«e»'~na 


i«r»nn«»»>'*«ssop-.nnf<«>-«'OsssB--riiannonj2£££ 
.^^^^^..^^^^rKSMMMMnNPiaoiwninanannnr,  r.  nnnn 


X^xs-r4n«»«nr<ad«nn«ni~»onsana*«»«««n'>an(in«»nsxt«dnn>n«nninff''««)d»nn-in»('dni0i 

xwddododooddddddddddn«doddddd*«ddd'«ddddddddnd>adddddddniddddodododdd 


>(M(i(onaansa~an«x->NN>o»<«i 
n  **  **  •*  •• 


ifi4<raaNNNA^a^9rfAnnfs9«n«99f<fi«*nN«»4r:f4t4r4 

••••  WWW  n«  " 


Q^5<d^<^Q^>»'<^^w^d^®p4♦^«n»9p9n^^^^♦02••^•5l^‘?i9wo^f••AA44«9An4n4n4^^5a2‘••K 

9irdii.^^-cnoe>r4rhfr»N2-d4ANN^A4-air>aa&aA4««4n«-S«>9n/)QANK^o-oo>«^<o«fr^«-naar<9cn 

wr4;r«r4nnnnannnnnnn?4«4V4Y9«4^'r««4^vAAAAAAAAAnAAAAAAAA444'04<o444’0444 

Sooooodddddddddoddodododdoddodddoddddodooddoddoooddddddodddoodoo 

> 


tfinnnnnnnn<«oa«aaaariAnNaannMrii«4«nn»KNKnAo 

»<i«4<4i<«44i>4^oiriMciMci(iiVKK««AnMM«^666NNWriA«)r>«>d 

••nntnr4C4ncioinnnnnnnn««««)n#)44««NNNNr^oaoao'>o 

tfi«BOOOOOoonnoooooo«norti««OKOKonooso«aooaotf> 

aadobdbbdrinoooobo^^no^voaoMoaobaoNOooo^o^ 
•«  «• 

SaQaaaooa«««^««^9«9aQ09SQ«’<roov*^nnn«*<ri*:n(*} 
^««««««^»(nn<nnnnnor«r3ffinn««-*^«)nnnf4f4rinnn44r4 
rHfinnnnnnnn««<»^«^«««)««aNKoaaa»^<h»^oo««M.«Mnir4n 

. 5000000055000000-50 j. 0^0^0500 jog-oo?09 

CM  ••  -«  vt 


itl 


;  m  n  n  n  m 


♦  ♦♦♦♦♦  t 


I  Ul  O  II 

'  5  CO  zc« 

aCrgH<3z«  g5u 

‘KttBQOCu&SvZUIK 

’  ^  3  2  <  y  ~  W  y  S  *  X  z 


i  ?  h  f  1 5  |i|| 


ioj?  5 

5  2  u  5  o  a 

2  2  4.  O  a.  a. 

f 


vvs 


APPENDIX  P 

SAMPLE  DISTRIBOTIGN  BY  BED  DAYS 
AT  WILEORD  HALL  MEDICAL  CENIER 


<5  66^««««»«oWN»n«^Q0f«Nd-^ntf»^aj66Mni«ir>«Nrs;a»d««««(vririnn«9ri«4«o 

»>u  •««*««t)innnn^««nAiAtf)4<^44i'0^isNNNNr^NKNh>Nooaao(Doaaoo8ooo 

S 

uz  664ni4n«K«nticid6dbdfi«^AMMf)iM«;oid««M««*^M66«^M6666ooo6oooor)f^d 
>  . 

uc  oAnoi^44oiQA«oiN»4NQ«i«Qno«N404rii04onn««aniAQfir!i^»44»>n««o>««^n 

z5  4»«)»>nAon>^Naitf)49‘«40«»n4oorjn^4S»-*r«i(^4«A4Nsa&»oo««riinn«4ni 

•«««OlCl«4«mAA444Nrs0ffiO(Sa»»><hO‘>jFff-OOOOOOOOOOOM^MMMM..Mn 

LiW  oAOK0««Qa4N4«.0nn04n^ciA4nK444a44noaN4nAaoAniPwaA^<rm<«»^!^^ 
sz  ArH44  A»A4nnA««4  n  4  •<  # -<  ••  a  n  •«••••••(«  «•«  ••  n 

IL  •«  •« 


n  o 

4  0  Q 

1 

MS?  Q 

•  t  ^  5 


«  5  « 

0  p 
a  P 

8°  8 

5  *  §  2 
*2-  8 


z  n  (n 
S  n  z 

“-8! 
u 

^  £  S 


n  IB 
®  _ 

If 

fs 


§s 

^  « 
0  4 

if 

h 

s5 

"i 

0  H> 
P0 

2  z 


8 
i  § 


z 

Ul 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦1 

ii§i§iiiiSSS8SS8SS8S8SS8S8S8S8§SS8§SSSS8S888888888 

88888888giiiiilllii|lillliliiii§8llllilli§llllllf|$ 

••«njJ54N«5--**#*p»-*«*«**.*?5f«««w«rtWMNnnnnnnnnnn4^4j444j4435^ 


S  >0  l'>00  ’.iOO  20C0  S900  3000  .'900  •<'•00  4900  9000  99>10  6000  6900  7000  79i  n 


141 


w.  ot‘<o«4on^4»»«o<4ct4f^«AaKii4Kno*«o«aiioiAnNK«n«a«Atf)««nvAAKO 

1§  «*»S;;i«;«sss3233i»?!!:i!SKssissssssi&ssg;sis$S!S$;o:;;o:siS!S!Sisi8 

s  •• 

o»NKni«n-«an»^^ni«»o-«««Nna««-«<«K«n«*aNn«tf»o«Nnni«-«-«-«nn«i.«onin 

Sz  6«nV«^An««hnifiAibnAi«*dM6M««*66666666666666bb6p66bp66b6N 
^  «•  «• 

Ss  OP«^Q’«'Qonof4««nQpQOflfiin«pnNA«CittnBaN«*«NN(^ni^«-^«:»->.  •  ..  ■  . 

sz  p «  p o  iS N K  4 p n n « n «* « p ••  «•  ••  ^ 


>♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦< 

iiiiiiiiiii§iii§iiiiii§iiii§i§§iii§§i§iii§§ii§§§§§^ 

66o66Si^S!SS!28SS$2!^SS|28$!S$2!i;SiS$2!^S^$S!iiSiS$S«S;?|S!i|SSl|i 


»  • 

r 


0  001  9  ft  CSC 
¥  C9  C  r  6CB 


8  u  m  ^  mrai^  s  §  nu 

w  ••  •••  •  ••••••••  •  •  •••• 

1  J|J««  OOO  ti  ••000«*000  ^  o  OOMO 

"li  Ri:  8SS  li  i:8S;:88S;:  8  8  ;:8o& 

iOO  ••  •••  •  ••••••••  •  •  •••• 

«$  0O  ««0«*  ••  0000«*000  •*  O  OOA«i 


III  I  •« 
M 

o 

I 


we 

“?  ?? 

JIM 

si 

w>  oo 


SR 

§1 

si  ii 
•  •  • 
t^u,  oo 
oo 


888  n  ;;8;i:RS8;:  8  8  ;:888 

•  ••  •  •■••«•*•  •  •  •••• 

T®?  ?  ?®T??7®?  ?  ®  ?®?7 


O  MOOOOOOO  O  Q  •< 

h  8.  888R3liR  I  I  ( 


n88  Z.-  88nl3S8<$ 


1  88 
W 


ooo  o  xoooooxe  «  o  oooo 


i§iS!2  iSsS 
•  •••••  ••■• 
OOOOMO  mMOm 


888SS8  RSmS 
•  «••••  •••• 
-OOOm«n  NMOm 


9  SS  S  SSISSSS!  I  S  SSSi  iiasss  !s;s 


mm  im 

ddooNo  MNdw* 

8888S1; 

•  •••••  •••• 

•“•tt?  tttT 


sS;  :  SSSsSiSi  i  S  SSsi  IlisSS  SHs 


000000  OOOO 


»  non  •> o  < 

»OKO  «**' 


000000  o*«oo 


ill «  mmn  §  §  nu  mm  mi 

OoO  O  o  ••••o «  o  o  ••©••o  000000  o«*<*< 


000000  o  o  **  •« 
•  •••••  •••• 
000000  oooo 


iS  ss  sii  !  sissssis  I  I  Jigs  liisss 


S§S  S  SSSSSSSc  i  S  ;$»  liHSS  ScSs 


oooo««o  oooo 


jnooo«*«oor^oc4^«cioo««oo«oc4oci««n^ooooo^Mw*(i>tf)o^o^oNCD 
wog  - 

*^21  JMo*«;wr;oi«:2  =  22:22S228SRRS8SR8R8S??RSR8?;8R?;? 

ip . 

1 1  s 

A 

..“w  8 
-11  = 


1 

n  m 

rm  m  §i§i§§ 

ft 

«• 

••  AN  K 

mm 

m 

•V- 

•s> 

K  " 

a  •  »  • 

* 

O  N 

OOO 

oooo 

ooo 

dddndd 

M  •«o  O 

a  a  a  a  a  a 

m  0«««*  OO 

®8" 

H  S 

10  8 

S8 

;$8 

oo  S8 

r*<^ 
Nir>  A 

858=88 

O 

«• 

8S8S! 

S!£8S88 

‘H 

U  t 

•«  mO 

OOOO 

ON«* 

d««OMdd 

A 

««ON*« 

A  A««  ••  0«« 

a  a  a 

O  A  A 

M 

o 

oc 

«!!l 

.144 

.257 

9n^ 

«*K  9^ 

S!S85 

m 

?22§52 
««o  •• 

5 

sm 

320 

937 

494 

249 

041 

833 

§§§ 

m 

9  *  ,a  ■ 

«  *  • 

-s 

«« 

d  do 

dodo 

«do 

••••dddc* 

N 

^  O  O 

«a  0««  «*  «*0 

a  a  • 

<09 

88 
■  a 

•*«o 

K  r^o 

aaa 

ooS8 

ra 

f^no 

8S8S88 

N 

K 

SS82 

:8s:s82' 

n58 

WO 

JN 

?? 

??® 

??7® 

d««d 
T  1  1 

d^o^dd 

i 

Till 

TT??®7 

??? 

■T”*" 

^  W 

§5=5 

l§5 

28=832 

N 

8 

O  A  AO 

a8oa 

'  mm 

oa  o 

If. . 

<o5 

c  d 

odd 

od  oo 

ooo 

^  O  O  •«  A  N 

d 

.  O  OOO 

oodd  ••o 

aaa 

A  ^ 

SN  SS>iC§  |sg  §i^|S88 

1$  |$;;|  |ss  isisli 

«.«8  fi»*5  4«n  8<«SaSS 

••  •••  ••••  •••  •••••» 

oo  ooo  oooo  ooo  oooooo 

lilii  illiiim 

oo  ooo  oooo  ooo  oooooo 


Oo  ooo  oooo  ooo  oooxoo 

:3  m  im  3!S!S  imiz 

J  •••  «•«••• 

oo  ooo  oooo  ooo  'MOOCinM 


28^8 


\l  m  m  i  tm 

»  »  m  »  M  .  m  m  ...  •*#» 

OOOO 


N  ♦ 

i>ss$ 
•  •  •  • 
o  -^oo 


lisili  Ml 

OOOOOO  o*«o 


*85$8o 

SsnIIs 


8  nt 

-*  no  • 


mm  m 
•  *••••  ••• 
oooooo  oo^  «• 

ss:8 

9  9f*>9  09 

•  ••••a  aaa 

0000««0 


^!§  5SeS?5l^^lj?i5l5?5S5555s'55i??yiyiJiiiillill|| 

Sa  III 

ih 

O  M 

I  I 


jj{  I  ^ 

I  -e  o  e 


!:g  8k  2  a 


.111  «  S  M  N 

<S  kS  ••  *• 

J  •  •  ■  • 

**o  *«  « 


wS  Sk  S  3 

“?  ii  i  ? 


8  •  •  •  • 
OO  o  o 


■  •  •  •  • 
ooooo 


••  N  N  ®  ^ 
•  •  •  •  • 
•«ooo«« 


mi  mill  m  i  n 


KSaa  S!;:8  8  8  :$  8  8  =  ;:8 


O  ••M  O  •• 


••  N  ^  A 

•  •  •  •  •  •  • 
«•  ONO  O 


mu  im  mi  m  ^  %  i  m  i  u 


^  M  ^  N 
K««  *« 

???77 


Of«««  •• 


;;8as  &k8  8 

•  •••  •••  • 

?7?7  ??7  ® 


8  ?S  8  8  kS;:  ;;  ;:9 

•  •••  •  •••••■• 

®  ?7  ®  7  7  ?7?  ?  ?? 


mu  mi  sss  §  i  i  i  §s$  s  n 

«««••  ••••  •••«  ••••  •  ••••••• 

ooooo  oooo  ooo  ••  ••  OO  o  o  o  oox  o  OO 


8S  NO  n  n 

•  P  •*  S  » 

&s  3$  a  8 

g|  OO  o  o 

ii  i 

•  •  «  •  • 
g}j  OO  o  o 


1 1  mu  fin  III  I  1 11 


I  m  e  p 

N  N  ^  N  «• 

9  O  « O  ••  K  N 


2883r! 

83^88 


sis; 


ill  i  iilll 


!i  Si  U  Hiss  SSH  IH  §  mss;  iH  !  ss 


iS  S  i  HHS  iiis  SH  S  i  H  S  S  i  iSS  S  Si 


OO  o  o 


oooo  ooo  «•  ••  oe  o  o  ••  n^n  o  •••• 


8g| 

I  lilil§§lli§ii§llii§lil§l§l§lll§l§i§lllillli§illi§ilili 

ssHHHSsissssESSHiisiHsiisHssiiisiiiiiiiisiiiiiii 


1 


m 


§  §s  n  u  I  nu  M  sii  mmn  ii  i 


o  on  oo  o  Nonn  ••n 


■-S  8  8?  ;;is  S8  K  (88^  Sk 

<oo  •  ••  ••  ••  •  ••••  •• 

01  o  oo  o««  o  ••onn  ••o 

tii^ 

U  !  8§  SI  g  11 

j  •  ••  ••  ••  •  ••••  •• 

**  **S  ^  nonn 

>  n 


8  8n  i:8  8::  8n 

•  ••  ••  ••  •  ••«•  •• 

o  o<p  <p-  <f  <fO^^  <f<f 

!  n  n  B  g  mi  ^ 

«4  ««o  ^o  oo  o  oooo  oo 


o  ti  ti  «*«o  ooono«*oo  oo  ^  o«««« 


t  s  sc$  usitssrs  su  >:  3:t 


§  S  SI!  U  §  $e! 

*  •  •••  ••••••••  ••  •  ••• 

N  N  «*•••  ooono««Nn  n  on«« 


8  3  8k8  S88IC8I^;:C  i:  8S8 

•  •  •••  ••••••••  ••  •  ••• 

?  ?  TT  ? 

I  g  sgg  iiuim  ^ 


o  o  oo*«  oooooo****  oo  «•  ooo 


^  !-  '.IS  g  lisfi  -8  8  3  8S8  S?|S83S8  ^8  t 

^  I  lii«  I  is  PisPis  i  iis! 

n  «n  #n  o  ooan  o  on  «*oo  ooono««nn  n^  o  oo^ 


o  on  Sn  «n  S  ooAiS  8$ 

•  ••  «*  ••  •  ••••  •• 
o  o««  oo  oo  o  ««o««o  oo 


Is  It 

li  8i  Is  8  3888  8$ 


o  ^  mmo  ooo««o*«oo  oo  o  ooo 


I  ^  m  ilmm  li  §  hi 

•  •  •••  •»••••••  ••  •  ••• 

O  O  MOO  OOOOOOOO  oo  N  ooo 


§  §g  Bg  la  I  mt  !§  §  i  B  m  mnm  b  §  m 


g  Bl  l3  S  sill  S8 


B  B  3  §ss  Bmm  si  B  III 


jjjl  ^o«*NON««onooNo«««^oo«NOOO^'>oo2ono9N««o^«>«*N««nNnoo«ooNo«*noo 
V  n  «•  N  ««  V«  oa 


\mmmm 


iiiiiii§i§i§iiii 


li!  «  S::S£§S88:;888888S88?;Sii!88!!>838?$S$3$$8iGcg;SI§^iGSSlSS«88383338 

OU  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 


PAOe  17  DM  STUDY.  FEBRUARY  S3 

VARIABLE  OROUPINO  TOTAL  STANDARD  8T.ERR  COEFF.  i 

NO.  NAME  VARIABLE  LEVEL  FRECMJENCY  MEAN  DEVIATION  OF  MEAN  VARIATIl 


s  §  imu  s  s  IS  H  mi  mi  s 


M  O  POOOO«« 


§l§§ 


QIQ  •  •  •AA«SS 

9  «•  O  00^0^^** 


^•1  i  t 

J  A  A  A«««A« 

_i|  ..  ..  «eooo« 

wS  8  8  8np?«n 

O  •  *  A«AaAA 

“?  r  ®  «???"? 


&  R 


8S>  ZZt-K  8888  8Si;S  8 


o  «•  •«  oo  o  oo 


&S  A  O  ON-AAbd 

5  8  8^881? 
8  8  o8*S«S 

A  A  AAA«A« 

O  O  O  oo  O  CO 

1 1  mm 


i  s  es  !is  i  iH!  HisS  s 


8  S 

A  A 

7  ? 


s  umi  i  s 


1 1 


A  6 

A  A 

-  o 


AN  ««NO  •«  i)*«NO  sMe****  ti 

88  Sie8  8888  8Ri:8  8 

Aa  AaA  A  AaAA  aaaa  a 

77  ?  7®7®  *???  f 

as  m  g  sHi  mi  I 


A9P  A  NOAO  Qmmmrnfs.  Q 

83  81^1  8  S|S8  §81:8  8 
S8  S88  S  8888  88^^  8 

AA  AAA  a  aaaa  AaAA  A 

OO  OmO  o  oooo  oooo  o 


83  888  8 

Is  888  R 


Hi  I 


i  I  iHss:  i  i  «i!  ill  i  iii>i  legs  I 


c  g  llsfli  I  I  iS  as  I  g|is  ! 

aaaaaaaa  a  a  aa  AaA  a  aaaa  Aaaa  a 

O  **00000  •>  ^  **o  ooo  o  o^^o  ^ooo  ** 


8888 


mi 


8888 


NO  O  9 
NN  N  O 
OmV)  O 


OOOO 

A  A  A  A 

OOO  O 


mi 


NN  O  O 
Ni>  N  O 


00«*0«*Nr^N0n00000N000O000C**N0N0*«0N0N««0*«0*«r)Nn0(*>e0O000**O««** 


ilisliip.llliiop.llliillllllllilillllillllllllillllil 

o3<>«ffl«n'«Na«e3(>!m«n4r>a»o3<>!n«nar.p»o^Nma|jA^aKOMNmanas«oro.«N<>> 

MNRNWMNMRMSSSSSSSSSiNNSSSRpiRRSwoSSnonoSRSSSSSSSSonnnionk^ 


u  mil  im  s  mu  u  u 


89  S8  8S88  8  B&SSi:;  SR8  8?  8? 


P.2  ^  U  H 

M ««  no^**^  O^^O  O  AflONO  o«« 


8^  «lftW 

K  tin 

•  •  •«•••  •• 

®?  ?TT?f  T? 


•«o  ••oo  oo  oo 


8S88  S  8Q8  SS  8s 
*•••  •  •••••  •••  »•  •• 
0^00  -  ?f70?  <f<fo  f<f  7- 


Is  sllll  Is  Ills  s  Sllsl  tit  !l  SI 


00«*0  e  OOONO  OOO  oo  oo 


ilsll  l|  nil  3  H||i  III  IS  I! 

Is  Issss  3s  §s§§  i  l8S§S  Sis  s:  ss 


o««  ooooo  o«« 


11  ilsli  U 
•  •  ««•••  •• 
op  OOOPP  op 


lill  i  Hill  Hi  II  ii 
•  •••  •  -•••••  ••♦  ••  •• 
OOOO  O  ooooo  OOO  o«  oo 


I  IS  SsliS  IS  iSli  S  sms  sS§  SI  IS 


S  H  sms  il  S9;s  !  IlSii  IS!  is  SI 
•  ••  ««•••  ••  •«••  •  •••••  •••  ••  •• 
O  — O  ooooo  Oo  00—0  O  -OOOO  OOO  o—  o— 


O  C  c*  o  o  o 


—  •oooo*>ooo**oooo— «  — — ooo-jj«)-oo«jrooN»oo«^oooooooo 


!!!!j.!!§PJ.Iilllll§l§lillililllilililllllilililliillii 

lilliiiiSilSIliilliiiiiiiiiiPPPPliPiliSPillSPII 


I  -STUDY.  FEBRU'iRY  63 

OROUPINO  TOTAL  STANDARD  ST.ERR  COEFF.  OF  SHALLEST  LARGEST 

IIABLE  LEVEL  FREQUENCY  MEAN  DEVIATION  OF  MEAN  VARIATION  VALUE  Z-SCORE  VALUE  Z-SCORE 


§§ 

•  • 


88 
•  • 
OO 


<9  0^ 

OO 


8S 
•  • 
OO 


1^1 

•  • 
OO 


ii 
•  • 
OO 


n 
•  • 


It  §  §»§  m  § 

•  •  SNOOOOOO 

O  O  O  ONO  NmO  o 


8 

o  d 

§  I 
6  • 
o  o 


? 


8 

d 


o  o 


O  O 

o 

s  I 

m  O 
•  6 
o  o 

2  I 

«  6 

o  o 

d  d 


8  8S8  S3::  8. 
•  •••  • 
O  0«*0  o 

I  m  m  s 


8  838  88S  8 

•  •  •  •  •  •  * 

O  *{*  f  f 


SI  I  §11  § 


o  oo««  ooo  •• 


I  III  ill  I 

•  •••  OOS  • 

O  ooo  O  OO  o 


M  Pi 

>  O  O  ^  ••€ 


6 

^  O 
•  •••  006  6 
O  OOO  ooo  o 


I  §§§  m  § 

s  •••  •••  • 

O  OmO  moo  o 

$  SSI  Ss:  S 
•  •••  •••  • 
o  o««««  ««o^  «• 


ll§8 

66 

dddd 

in 

66 

ddd  d 

§§ 

"OK  O  N 

66 

ndd  d 

in 

«  — •  « 
NN  *  K 

??T? 

85 

lip 

dd 

dddd 

OO 
o  •* 

A  A 

33|E: 

V  V 

O  ** 

OO 

Isp 

Om 

d.:d  d 

ii 

88 

*Ro  N 

do 

-odd 

383| 

— •  — o 

OO 

dddd 

66 

dddd 

8833  38 
•  •  •  •  •  • 
o  o  i'*  r4  <>•  o 


s  S8 


ill  ii 

•  •  •  • 


6  •  •  » 


•- w  N  •> 


oo««MOooooooc4oo««oooo««o«*f9  ««oo  0<9  0 


«*O00O0««N00O0C<NJ^MO0<«««20Og*« 


jiiiiiiliiliiliillllllllilllllllllSlillllillliillllill 


O  -p 

<0  If* 


BlBLIOGRAFIfir 


Government  Documents 


U.S. r  Department  of  Ccmmeroe,  Bureau  of  Econcmic  Analysis,  "Souroe 
Business  Statistics,"  Survey  of  Current  Business,  Vol.  64 
(February  1984)  Table  S-6. 

U.S. ,  Department  of  Defense,  Uniform  Accounts  for  Fixed 

Military  Medical  and  Dented  Faeilities,  Department  of  Defense 
Manual  6010. 10-M  (July  1979). 

U.S. ,  Department  of  Defense,  Uniform  Chart  of  Accounts  for  Fixed 
Military  Medical  and  Dental  Facilities;  Final  Report  (ll  March 
1979). 

U.S. ,  Department  of  Defense,  Uniform  Chart  of  Accounts  Procedures 
Manual  (April  1979). 

U.S. ,  Department  of  Defense,  Wilford  Hall  USAF  Medical  Center,  DRG 
Proposal  For  Wilford  Hall  USAF  Medical  Center  (November  23,  1983). 

U.S. ,  Department  of  Health  and  Human  Services,  R^rt  on  Hospitals 
Prospective  Payment  Systems  (October  1982). 

U.S. ,  Government  Printing  Office,  Federal  Register  (Septerber  1, 

1983). 


U.S. ,  Government  Printing  Office,  Federal  Register  (January  3,  1984). 

Books  , 

-  V 

Averill,  Richard  F.  "The  Design  and  Development  of  the  Diagnosis 
Related  Groups  (DRGs),"  The  Revised  ICD-9-CM  Diagnosis  Related 
Groups  (DRGs).  New  Haven:  Health  ^sterns  International,  1983. 

Rorm;^n;  Howard  J.  and  Weeks,  Lewis  E.  Financial  Management  of 
Hospitals.  Ann  Arbor:  Health  Adninistration  ftess,  1982. 

Chart  of  Accounts  for  Hospitals,  Chicago:  American  Hospital 
Association,  1976^ 

Daniel,  Wayne  W.  Biostatistics:  A  foundation  For  Analysis  In  The 
Health  Sciences.  New  York:  Wiley  and  Sons,  1978. 

Kleinbaum,  David  G.  and  Kupper  lawrence  L.  Allied  Regression  Analysis 
and  Other  Multivariate  Methods.  North.Scituate,  M^sachusetts: 
Luxbury  Press,  1978. 

Levitt,  Theodore.  The  Marketing  Inagination.  New  York:  The  Free  Press, 


Moore  r  Carl  L.  and  Jaedlche,  Robert  K.  Managerial  Accxxinting. 
Cincinnati:  South-Western  Publishing  Co,,  1967. 

Otmae,  Kenichi.  The  Mind  of  the  Strategist.  New  York:  McGraw  Hill, 
1982. 

Periodicals 

Averill,  Richard  F.  and  Sparow,  David  A.  "TEFRA's  two  part  strategy 
will  reduce  Medicare's  financial  liability  to  hospitals." 
Healthcare  Financial  Managanent  37  (;^il  1983)  :72  -  84, 

Bentley,  Jasies  D.  and  Butler,  Peter  W.  "Mecisureinent  of  case  mix.” 
Topics  in  Health  Care  Financing  8  (Sumner  1982):!  -  12. 

Curran,  William  J.  "Medical  Malpractice  Claims  Since  the  Crisis  of 
1975:  Some  Good  News  and  Some  Bad."  Tlie  New  England  Journal  of 
Medicine  309  (November  3,  1983)  1107  -  1108. 

Feldstein,  Martin.  Economic  Analysis  for  Health  Service  Efficiency. 
Quoted  in  James  D.  Bentley  and  Peter  W.  Butler,  "nie  Concept  of 
Case  Mix,"  Topics  In  Health  Care  Financing  8  (Sininer  1982): 

1  -  12. 


Fetter,  Robert  B,  Riedel,  Donald  C. ,  and  'Diompson,  John  D.  "The 
Application  of  Diagnostic  Specific  Profiles  to  Cost  and 
Reimbursement  Control  in  Hospitals,"  Proceedings  of  the  Seventh 
Annual  COTference  of  the  Hospital  a^~Health  Service  Division  of 
the  American  Institute  of  Industrial  Engineers.  Colorado  Springs, 
Co. :n.p. ,  1976,  pp.227  -  246. 

Fetter,  Robert  B. ;  Shin,  Youngshoo;  Freenan,  Jean  L. ;  Averill,  Richard 
F. ;  and  Thompson,  Jc^  D.  "A  Case  Mix  Abroach  to  Regional 
Planning  for  Acute  Care  Hospit£LLs."  Medical  Care  18  (February 
1980) :36  -  37. 

Fetter,  Robert  B. ;  Shin,  Youngshoo;  Freeman,  Jean  L. ;  Averill,  Richard 
F. ;  and  Thompson,  John  D.  "^plications  of  DRGs  in  Utilization 
Reviews."  Medical  Care  18  (February  1980) :23  -  38. 

listL-uaL,  nJwtivt  B. ;  Shin,  Youngshoo;  Freeman,  Jean  L. ;  Averill,  Richard 
F. ;  and  Thompson,  John  D.  "Construction  of  Diagnosis  Related 
Groups."  Medical  Care  18  (February  1980) :5  -  19. 

Fetter,  Robert  B. ;  Shin,  Youngshoo;  Freeman,  Jean  L. ;  Averill,  Richard 
F. ;  and  Thompson,  J<^  D.  "Case  Mix  Accounting  in  Hospital 
Bursting,  Ctet  Control  and  Prospective  Reimbursement.  "Medicad 
Care  18  (F^ruary  1980):  29  -  35. 

Fetter,  Robert  B. ;  Shin,  Youngshoo;  Freeman,  Jean  L. ;  Averill,  Richard 
F. ;  and  Thompson,  John  D.  "Introduction.  "Medical  Care  18 
(February  1980):!  -  4. 


V  •>  v  >>  -J  •  ' 


Grimaldi r  Paul  L. ;  Micheletti,  Julie  A.;  and  Zip^cas,  Madeline  M.  " 

"Bie  Use  of  DRGs  -  Selected  i^lications  for  Medical  Record 
Departments."  Joumed  of  American  Medical  Record  Association  54 
(Pdaruary  1983): 24  -  30. 

Horn,  Susan  D.  "Measuring  Severity  of  Illness:  Ccnparisons  across 
Institutions."  American  Journal  of  Public  Health  73  (Janueury 
1983): 25  -  31. 

Kahn,  Lynn.  "Meeting  of  the  Minds."  Hospiteds,  March  16,  1983,  pp. 

84  -  86. 

Kreitzer,  Siaron  L. ;  loebner,  Elaine  S. ;  Roveti,  George  C.  "Severity 
of  Illness:  The  nKsS  Missing  Link.”  Quality  Review  Bulletin  8  (May 
1982) :21  -  34. 

Lave,  J.  R.  and  Lave,  L.  B.  "Ihe  Extent  of  role  Differention  Anrxig 
Hospitals."  Health  Services  Research  6  (^xring  1971) :15  -  38. 

"New  Jers^'s  DEKS  System  —  a  Success  Story  —  or  too  Early  to  Tell?" 
Health  Management  Quarterly,  Si*nmer/F2dl  1983,  pp.  10  -  15. 

Orefice,  John  J.  and  Jennings,  Marian  C.  "Productivity  —  a  key  to 
managing  oost-per^case. "  Healthcare  Fineuncial  Management  13 
(August  1983): 18  -  24. 

Schneider,  Don,  and  Parziale,  Al.  "Develc^ment  of  Medical 

Classification  Systems  for  Productivity  Analysis.”  Proceedings  of 
the  S^enth  Amual  Conference  of  the  Hospital  arai  Health  Services 
Division  of  the  American  Institute  of  Industrial  Engineer^ 
Colorado  Springs,  Co.:  n.p. ,  1976,  pp.283  -  307. 

Thompson,  Jciin  D.  "One  Application  of  the  IMS  Planning  Model." 

Topics  in  Health  Care  Financing  9  (Sunmer  1983):  51  -  65. 


Thompson,  Jc^  D. ;  Fetter,  Robert  B. ;  and  Mross,  Charles  D.  "Case  Mix 
auid  Resource  Use."  Inquiry  12  (December  1975) :300  -  312. 

Thompson,  John  S.  "Diagnosis  related  groups  and  quality  assurance." 
Topics  in  Health  Care  Financing  8  (Sumner  1982) :43  -  50. 


"Updata. "  Healthcare  Financial  Management  13  (August  1983):!  -  2. 

Wallace,  Cynthia.  "Vn  not  iitmune  from  competition."  Modem  Healthcare, 
May  1983,  p.  154. 

Yoder,  John  L.  and  Conner,  Robert  A.  "Diagnosis  related  groups  in 
management."  Topics  in  Health  Care  Financing  8  (Sumner  1982) :29  - 

42. 


165 


'.•‘v'T  Other  Sources 

- 

Diagnosis  Related  Groups  (DRG)  Seminar,  Presentation  b/  L.  Lamar 
Blount,  San  Antonio,  'Bexas,  16  P^ruary  1984. 

Sobaski,  Bill.  Division  of  Reimbursement  Study,  Office  of  Research, 
Health  Care  Financing  Agency,  Baltimore,  Maryland.  Telephone 
Interview,  8  September  1983. 


